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[OFFICIAL NOTICE. } 
Wrinkle Department, Western Gas Association. 


salads ed 
WESTERN GAS ASSOCIATION, 
OFFICE OF EpiTor, WRINKLE DEPARTMENT, 
CLEVELAND, O., April 5, 1904. 

This department is now open and ready for contributions, which will 
be presented at the Twenty-seventh Annual Meeting, to be held next 
June in St. Louis, Mo. 

The active co-operation of all members and friends is earnestly 
s licited: Please forward contributions to the Editor at once. 

W. E. STEINWEDELL, Editor. 





ENTERED AT THE POST OFFICE AT NEW YORK, N. Y., 
AS SECOND-CLASS MATTER. 


[ NOTICE. | 
In the Matter of the Association Gas Congress, St. Louis. 
<sliseaiiteinadiiis 

Ata recent meeting of the Committee appointed by the American 
Gas Light Association to arrange for a Congress of American Gas As- 
sociations, it was voted that the meetings of the Congress be held in a 
hall on the grounds of the Louisiana Purchase Exposition, St. Louis, 
Mo., on Wednesday and Thursday, June 15th and 16th, from 10 A.M. to 
2 P.M. each day, and also that the government of the Congress during 
the sessions be vested in the Presidents of the participating Associations, 
the President of the American Gas Light Association presiding over 
this governing body, and also presiding at the opening session of the 
Congress. 

Chairmen of sub-committees were appointed as follows: 
Arrangements.—E. G. Cowdery, St. Louis, Mo. 
Finance.—Wm. McDonald, Albany, N. Y. 

Papers.—W alton Clark, Philadelphia, Pa. 

It was decided’ to print the ‘‘ Proceedings of the Congress,” if a 
sufficient number of subscriptions to the volume were secured in ad- 
vance. 

Several of the other Gas Associations have already officially accepted 
the invitation extended to all of these Associations to take part in this 
Congress, have appointed committees to work with the Committee of 
the American Gas Light Association, and have contributed to the fund 
being raised by the Finance Committee for the purpose of defraying 
the expenses of the Congress. Similar action will doubtless be shortly 
taken by the other Associations. 








BRIEFLY TOLD. 
scien alintaibtadie 

Gas ENGINEERING AS A COLLEGIATE CourRsE.—Mr. John A, Britton, 
General Manager of the California Gas and Electric Corporation, of 
San Francisco, writing to the JOURNAL under date of the 28th ult., 
says: At the meeting of the Pacific Coast Gas Association, July, 1901, 
I had occasion in my address as President to call attention to the fact 
that the profession of gas engineer was deserving of some recognition 
by the colleges of this country. My suggestion provoked considerable 
discussion, but no action was taken. I write this in view of the ap- 
proaching meetings of the different Gas Associations, with the hope that 
some influential member will take it up and have it fully discussed upon 
the floor; Nearly every branch of engineering is recognized by degrees 
conferred, and there seems to be no logical reason why the profession, 
which embraces in its requirements nearly all of the others in mechan- 
ical lines, should not have a distinction in the scientific world. “I be- 
lieve that if resolutions of the different Gas Associations of the» United 
States are addressed to colleges conferring degrees, requesting that, to 
the curriculum of these colleges be adffed a course in gas engineering, 


‘and a corresponding degree be conferred upon successful students in 


that line, they could, at least for the present, establish such a degree and 
confer it upon the men in the profession who are to-day worthy of it. 
The recent very rapid strides made im the profession of gas engirféering, 
not only in thé:manufacture but in the distribution of gas, have called 
out the very best talent in the ranksand have required as high a degree 
of scientific attainm spires oe other profession. While I realize to a 
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great extent that titles do not always carry worth, I am arguing for this 
matter entirely upon the ground of the recognition by the scientific 
world of the distinct and honorable profession of gas engineer, and trust 
that this effort of mine will result in bringing about what I believe 
would be only justice. 





Oprruary NoTe—Mr. CHARLES Watson.—One of the pioneers of 
the gas industry passed away when death claimed Mr. Charles Watson, 
of Camden, N. J., the night of tne 30th ult., at his home in that city. 
Mr. Watson was born in Portland, Me., 73 years ago. At an early 
age he moved to Camden, and there gained fame and fortune. He 
was one of the organizers of the Camden Gas Light Company (1854) 
and served it as Secretary and Treasurer for over 25 years. He resigned 
from its service when the Company was absorbed by the South Jersey 
Gas, Electric and Traction Company. At the time of his death he was 
a Director in the Public Service Corporation of New Jersey, and was 
actively connected with many other important financial and com. 
mercial enterprises of South New Jersey. He was elected to member- 
ship in the American Gas Light Association, October, 1881; but, 
if we mistake not, resigned therefrom some years ago. The funeral 
services were held at his late home, 223 Cooper street, Camden, the 


afternoon of the 2d inst., the Rev. John W. Lyell and the Rev. Robert 


H. Middleditch officiating. The honorary pallbearers were: John D. 
MclIlihenny, Wm. E. Helme, Samuel Rudderow, Stacy Grant, Reuben 
H. Gaskill, John J. Burleigh, David B. Jester, J. Wesley Thompson, J. 


Bryan Smith and J. E. Armstrong. Interment was made in Evergreen 


Cemetery. 








| COMMUNICATED. | 
Reasons for English and American Gas Prices. 


ee 


By Mr. F. Eoner. 


Permit me to offer a few remarks concerning the pertinent article on 
‘* Capitalization of Gas Companies,” by Mr. R. W. Prosser, which ap- 
peared in the JouRNAL for April 4th, 1904, I read that thoughtful 
article with a certain degree of satisfaction, because I found my views 
on certain phases of the gas business, as given in my presidential] address 
to the Western Gas Association, at Louisville, Ky., May, 1891, are at 
last beginning to be recognized, appreciated, and practically re-asserted 
by so able an authority as Mr. Prosser at this date. It seems to me, 
however, that Mr. Prosser’s comparisons of American and English 
prices for gas are (unintentional, Iam sure, on Mr. Prosser's part) quite 
misleading to such readers of the JOURNAL as may not be well ac- 
quainted with the relative conditions governing the cost of gas produc- 
tion in the two countries. Bearing upon this subject the following will 
probably be of interest. Six years ago, when about to visit Europe for 
Mr, James Green, President of the Laclede Firebrick Manufacturing 
Company, of St. Louis, Mo., to obtain for said firm the latest as to the 
progress of the inclined retort system, I was asked by Mr. John Leetch, 
General Manager of the Washington (D. C.) Gas Light Company, to 
visit Belfast, Ireland, to secure for him there such information as 
would satisfactorily explain why gas could be sold in that city for 66 
cents per 1,000 cubic feet when it could not be done for a like figure at 
Washington. Mr. Leetch said that members of Congress had used 
these figures in argument against his Company, and he would 
very much like to have the facts in the case. With the consent and 
approval of Mr. James Green, I made the necessary detour from 
the trip previously mapped out, and, May Ist, 1897, had the pleasure 
to meet Mr. James Stelfox, Engineer and Manager of the Belfast 
Corporation Gas Works, in his office. Having informed that gentle- 
man the object of my visit, he willingly gave me every possible in- 
formation on the subject, which was afterwards communicated to Mr. 
Leetch by myself. The gist of the information was: That, although 
gas was sold at about 66 cents per 1,000 cubic feet, the relative purchas- 
ing power of a dollar in Belfast was more than double what it was at 
its best anywhere in the United States. In other words, 66 cent gas at 
Belfast, Ireland, was relatively dearer than $1.25-gas at Washington, 
D. C. Furthermore, salaries and wages paid employees (satisfactory at 


: é 2 ag bit less than one-half that paid in 
America for like service. Finally, while the cost of material was about 
the same as that obtaining on this side of the ocean, the receipt from 
residual products was relatively and materially greater than our com- 
panies have been able to realize. Similar conditions prevailed through- 
out the United Kingdom. These facts should be taken into account in 
connection with the statements in Mr. Prosser’s excellent article; else 
misapprehension of his facts and injustice to gas companies in general 
may result, if the matter should be taken up in the future for serious 


that io them) at Belfast, were a 


_consideration by interested parties. 


(OFFICIAL REPORT—REVISED BY THE SECRETARY.—Concluded 
page 529. | 
THIRTY-FOURTH ANNUAL MEETING OF THE NEw 
ENGLAND ASSOCIATION OF GAS ENGINEERS 


en 
HELD IN Youna’s HOTEL, Boston, Mass., Fes. 18TH AND 19TH, |)()4 


om 





SeconpD Day, FEB. 19—MORNING SESSION. 


The President introduced Mr. H. W. True, of Boston, Mass., who ie: 
the following paper on 

THE GAS ENGINE FROM THE MANAGER'S STANDPOIN 
Is the gas engine of any interest to the gas manager? What posi 
does it occupy as a prime mover; is manufactured gas a suitable [ue| 
for it; can it be depended upon as a reliable consumer of gas, and what 
methods might be adopted to bring it before your customers? 

These and many other questions of like nature the gas manager ina 
well ask himself at the present time, when the trade journals abound 
with cuts and descriptions of gas engines for blast furnace gas, and 
every month new cuts appear of gas engines that the large steam engine 
builders have adopted and propose to put on the market in connection 
with systems of producers or coke ovens. 

It is to ariswer in a measure some of these questions that the following 
paper has been written. In the first place, one might ask what has been 
done with gas engines. The report of the U. 8. Census Commissione: 
shows that, in 1890, there were in use, in round numbers, 9,000-horse 
power of gas engines. In 1900 this had increased to 145,000-horse 
power, or over 1,500 per cent.—this represented 15,000 engines of 9.7. 
horse power each. By far the greater number of these engines use 
natural gas for fuel, and many others were. operated on gasoline, aud 
many, of course, were small engines in pleasure boats. 

How many used manufactured gas for fuel I have been unable to 
discover; but a large manufacturer of gas engines informed me several 
years ago that less than 20 per cent. of his engines were used for this 
purpose. If these engines had all been fairly economical and used 
manufactured gas of average quality for fuel, and had been run at an 
average load of one-third their rated capacity, they would have con. 
sumed 3,600 million feet, or 60 per cent. of the gas sold in Massachusetts 
for the year ending July ist, 1902. 

The above figures certainly show that gas engines are here and here 
to stay, and if they were run on manufactured gas, their most suitable 
fuel, the gas companies would have quite an additional income. 

The statement above, that manufactured gas is the most suitable fuel 
for gas engines, is not in line with the usually accepted figures, it is 
nevertheless true that an engine of given dimensions, diameter o! 
cylinder, stroke and number of revolutions, will develop more power 
on manufactured gas than any other fuel. 

To go into all the details of why this is so would take too long and be 
beyond the scope of this paper; but in a general way we may say that 
the power developed by an engine of given dimensions depends on tlie 
quantity of fuel that can be efficiently burned in its cylinder and the 
amount of surface exposed to the heat of the explosion. In the case of 
producer and like gases the inert gases they carry occupy valuable 
space that make slightly worse conditions than if the dimensions of the 
cylinder were smaller, while in the case of gasoline the low ignition 
temperature prevents a small compression space and leaves a larg? 
surface exposed to the explosion. The commercial values of fuels for 
gas engines, aside from natural gas, which does not interest us in New 
England, are about as follows: 

Of Gasoline.—One pint of 72° gravity is supposed to produce one 
brake horse power hour at full load, and it will do better under excep- 
tional circumstances, but that is only a part of the story. There aré 
large losses in handling, and the arrangement of pump and over'lov 
used, even when properly installed, seems to get rid of considerable 
Further, unless great pains are taken to insure perfect vaporizing, (ui'4 
an amount is lost in the exhavst. An excellent proof of this is tha: th¢ 
products of combustion of a proper mixture of gasoline and air | 
no odor; yet you never saw a gasoline engine that you could nu 
smell, 

With the various losses above mentioned, gasoline is an expeisi’ 
fuel at present prices, and the rapid growth of the automobile ind:s 
will shortly take both gasoline and kerosene oil out of the list of . ue 
for stationary gas engines. Crude oil, gas oil and kerosene are + 
fuels for a gas engine, but as they all have to be used quite hot, al 
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that as the paper was hurriedly pr: 4 
to put before the Association, bi t! 
ssioner of Census, which he would 


1. The author prefaced the reading by saying, 
it did not contain all the information he had ho 
he had received some statistics from the Com 





when the set paper was read. 
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Rope Brake.—Diameter of brake equals diameter of wheel plus half the diameter 
of ropes Pounds pull on spring B minus pounds pull on spring B’ multiplied by circum- 


ference of brake in feet, multiplied by revolutions of engine per minute, divided by 33,000 
equals the horse power. 


Example.—Diameter of wheel €0 inches, diameter of rope ¥ inch, diameter of brake 60% 
inches, circumference of brake is 15.80 feet, pull on B = 75, pounds pull on B’ = 5, net pull 
on spring 70 pounds, revolutions per minute are 300— 


Net Pull. Cir. Brake. Rev. per M. 
70 x 15.8 x 


the hot charge occupies so much more space, a much larger engine has 
to be used; one-eighth of a gallon of gas oil or kerosene is claimed to 
develop a brake horse power by the builders of such engines; but, 
owing to the high temperature at which they work, they have troubles 
of their own. The oil question is taking care of itself, as the demand 
is increasing faster than the supply, and, at the present rate of increase 
in consumption, will soon be beyond the price of gas for stationary 
engines. 

A first-class gas engine will develop, at full load, a brake horse power 
on 11,000 heat units. Taking the average low heating value of manu- 
factured gas at 600 heat units, this is 18.33 feet per brake horse power 
per hour; 20 feet, or 12,000 heat units at half load, and 25 feet or 15,000 
at one-quarter load. From this it is easy to figure the cost of a horse 
power hour at any price for gas. 

I want to say in this connection that it is a mistake to take the high 
heating value of gas in figuring on gas engines and stoves, as the hy- 
drogen of the gas burns to water and carries off as latent heat about 10 
per cent, of the heat of the gas. With gasoline of 72° gravity, at 12 
tets per gallon, the present market price, we may take the cost of a 
vrake horse power hour with gasoline at 1.5 cents: with kerosene at 11 
cents per gallon, a horse power will cost 14 cents, and with average gas 
at $1 per 1,000 feet, 1.833 cents a horse power; but the losses from 
‘v.poration, etc., bring the cost of power from gasoline some higher 
thin with gas; the increased cost of the engine for kerosene and in- 
creased attendance and repairs more than spoil the difference of .458 of 
‘cont. per horse power. 

Es Ve hear a good deal about types of gas engines that use fuel oils in a 
liquid form, that is without either vaporizing or carburetting, and at 





very high pressures; this type of ‘engine is undoubtedly economi- 
cal, especially at full loads, but the cost of such engines is very 
high; they are also most complicated; the fuels used are not obtain- 
able in this part of the country, except in quantities, and the at- 
tendance precludes their use in small powers. Taking the same 
cost for fuel I fail to see where they are any more economical than 
any oil engine. 

Another form of fuel for gas engines that is little known as yet 
in this country is producer gas. Gas producers can be had as small 
as 10-horse power, and their economy is beyond all question. 

The suction producer uses no holder and occupies but little space; 
it requires the best anthracite stove coal for good results with the 
smaller sizes, Their cost at present is more than the cost of the 
engine which they run, and there are several interrogation points 
about the small cnes—but from 50-horse power up they are all 
right, and will have to be reckoned with. They will, in connec- 
tion with a good engine, deliver a brake horse power for one 
pound of anthracite stove coal. They require about the same atten- 
tion as the engine, but not a skilled attendant. 

I have shown above the fuels and their costs for the gas engine; 
now I wish but a word for its competitors, the steam engine and 
the electric motor. In small steam engines there is no such thing 
as economy, whether it is automatic cut-off or throttling. Under 
50-horse power, on the average load of one-third their nominal 
rating, they will take 13 pounds of coal per brake horse power, in- 
cluding that to run the auxiliaries and bank fires, and maintenance 
of the boiler will be all of 15 per cent. of its cost per year. The ex- 
cuse for using such an engine is always, ‘‘Oh, we heat with ex- 
haust steam which costs nothing,” but if the users could only see 
the difference in cost between using the engine for a pump to push 
that exhaust steam and a good low pressure or vacuum heating 
system, it would be a great surprise. 

With reasonable allowance for interest, maintenance and attend- 
ance, there is not in New England a throttling steam engine, using 
steam coal for fuel and working under ordinary conditions of load, 
that cannot be replaced by a good gas engine with average gas at 
$1 per 1,000 feet and save thé user sufficient money to warrant the 
change. 

The electric motor has many good features, and is a very popular 
source of power; in small sizes, when first cost is an object, and the 
amount of power used small, it cannot be beaten; it costs about one- 
third as much as a good gas engine and will cost three times as much 
to run on the same load. At the size of 10-horse power, with an aver- 
age load of one-third the nominal rating, with average gas at $1 per 
1,000 feet and electric current at 6 cents per kw., the gas engine will 
save in one year of 3,000 working hours the difference in cost between 
the motor and gasengine. In a first-class engine, 25 feet of standard 
gas is the same thing as a kilowatt in a first-class motor. 

Regarding the most profitable uses for the gas engine, I would say in 
general in any intermittent work, the light load losses are practically 
the friction of the engines which, of course, remains constant whatever 
the load. Machine shops have been the most successful users of gas 
engines; perhaps from the fact of having the attention of mechanics. 
Foundries find gas engines most profitable sources of power; printers 
seem to be the next largest users; sewing machine work comes next; 
and ice cream freezers take many small ones. 

You may have engines now suitable to bolt up to the ceiling and 
drive shafts direct, or with silent chain drives or belts, in exactly the 
same way as electric motors; in sizes up to 20-horse power these would 
be air cooled, but the larger ones with water jackets will give no 
trouble, the water connections making some additional piping. In case 
hot water is any object, you may get back in this form half the heat 
units that you put into the engine by passing the water through the 
jackets, taking it out at about 160° F. and then passing it through a 
feed water heater, made by covering the exhaust pipe near the engine 
with a pipe twice its diameter and about 25 diameters long; through 
the annular chamber thus formed the water from the jacket is passed, 
entering at a point furthest from engine. 

The attention required with a good gasngine is about the same as a 
continuous current motor, and, of course, more than that required by 
the multiphase motor; or I should say that the attention they should 
have is about the same as a motor should have, which I am sorry to 
say is attention they do not get in practice. ; “ 

A good rule is 1 hour’s pay per day to the man whose work is nearest 
the engine, to oil, start, stop and keep wiped up, and 1 hour per week 
from this man and foreman to inspect the engine and batteries and to 
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clean and reset the igniters. With this amount of time properly spent 
on an engine it will keep in good condition for a long time. I should 
add that the most vital thing about a gas engine is suitable oil, and the 
next, the source of electricity for the igniter. After trying all kinds of 
devices I have come back to the caustic potash battery—two sets of 4 
cells each; sparking dynamos are all right but they do require atten- 
tion. They wear rapidly the contact points of the igniter, and the gas 
that is used to drive them will pay almost for the battery renewals; 
finally, you have to have the battery to start with anyway. There are 
many devices for this purpose, but I have seen no reason as yet to dis- 
card the battery. 
While there are thousands of gas engines in the country giving per- 
fect satisfaction, there are those that do not, especially on manufac- 
tured gas; and one that gives trouble will advertise itself more than 100 
giving satisfaction. I am not going into the details of why this is so, 
but I will suggest a remedy later. If the gas engine is worth anything 
to the gas man it is certainly worth a little trouble; and if gas com- 
panies will take half the pains to look after the gas engine that they do 
in looking after gas stoves, they will get much larger returns from the 
engine than the stove. Every horse power of gas engines installed will 
be a better customer than a first-class stove; in other words, a 10-horse 
power engine will consume more gas than 10 stoves, although it takes 
but one service and one meter. This is figured as the average load be- 
ing one-third of its rated capacity and 25 feet of gas per horse power 
hour. The experience of several companies has been that they sell 
about 20,000 feet of gas per year for each horse power of engines in- 
stalled. 
The remedy I wish to suggest for a state of affairs that exists with 
the gas engine as used on manufactured gas is this: When a consumer 
applies for a service for a gas engine, tell him that you are most happy 
to connect up a gas engine, but before you do so, you want a written 
guarantee from the makers of the engine that it will develop the power he 
claims for it, and do this on a fair amount of gas; then you will test 
the engine before it is paid for, and see that it is as represented. This 
is certainly a fair thing for the three parties concerned, and will save 
no end of trouble. Some may think I am planning a lot of work, but 
such is not my intention. A brake that will give all the informa- 
tion you wish, as well as the most expensive apparatus, can be made 
up for less than $5, and an hour’s work will tell you all you wish to 
know. 
As to the reliability of a gas engine, I have a report of an English 
engine of 100-horse power that ran 8,760 hours in 1 year, or 96 per 
cent. of the time. I have heard of several that ran for several months 
without stopping; of my personal knowledge, an engine of 15-horse 
power ran 18 hours per day each working day for over a year, so 
loaded that it very seldom missed an explosion, and with little at- 
tention. 
With intelligent attention and proper arrangements for oiling, there 
is no reason why a gas engine cannot run all the time with an hour's 
shutdown once a month to adjust the wear of the igniters for the sake 
of economy. As to what methods should be pursued to introduce the 
gas engine, I have very little advice to offer; what might be advisable 
for one company might be very bad for another. 

A little note on the gas engine attached to the bills every month is 
inexpensive and will bring some inquiry. Procure a list of the users 
of steam engines in your city and send them regularly each month a 
few questions such as: ‘‘Do you know what your power costs you?” 
‘*Do you know how much power you use?” ‘‘Do you know what it 
should cost?” ‘‘Do you know what it would cost with a good gas 
engine,” etc. In a few months such questions always bring results. 

A few gas companies have paid some attention to the gas engine busi- 


ness, and while they have all had their troubles the results as far as 1| there has been any materiaimprovement in recent years. 


can learn have been satisfactory. 
One company made the following statement: ‘‘ We will contract for, 


do something. The same methods that were employed with gas sto 
will answer for the gas engine. 
A good gas engine is still rather high priced; they are bound to be 
more costly than a steam engine of the same power, as the 4-cycle cas 
engine only receives one-fourth the impulses that the steam engine » 
ceives, although the mean effective pressure of the gas engine is dou)le 
that of the steam engine. 
We may look for a gradual decrease in price with some increase |1 
economy, and a perfection of details, but we must expect no radical 
changes at present. Considering first cost, maintenance, attendan 
economy and reliability, I believe that, in sizes from 10 to 50-horse 
power, the gas engine running on manufactured gas to be the best prime 
mover known. 
A little bit of information that I got from the Commissioner of thie 
Census here will likely be interesting to gas people. To begin with | 
find that the gas engines mentioned in the first part were all used for 
power; none of them were used for boats or anything of that kind. 
The entire 145,000-horse power mentioned in the first part was entirely 
for manufacturing purposes. Power used in manufacturing in New 
England by the census of 1900 was in 18,860 establishments. Those 
establishments used 14,000 steam engines, with an average of 72-horse 
power each; 9,000 water wheels, with an average of 70-horse power: 
1,603 electric motors, with an average horse power of 21.64; 946 gas en- 
gines, with an average of 12.7-horse power each. Another very inter 
esting thing in this census is that during the year 1900 there were built 
by manufacturers in the United States 28,353 steam engines. of which 
21,806 were the old-fashioned, slide-valve throttling engines. 
Discussion. 
The President— We have with us a visitor whom we seldom see, who 
is well informed on this question. Will you begin the discussion, Mr. 
Lloyd? 
Mr. E. F. Lloyd—Mr. President, I did not expect to be called on in 
this matter. It issome 6 or 8 years since I have had anything to do 
with the gas engine beyond operating it. At that time an attempt was 
made to develop a two-cylinder, double-acting engine, in order to ob- 
tain an explosion every stroke. The engine did not prove all the su:- 
cess that it might, possibly from other reasons than mechanical, and it 
was not carried further. At present I understand that the Westing- 
house people are bringing out a two-cylinder, double-acting engine. It 
is rather a late development, and for larger powers. There has been 
some development, principally by the Westinghouse people, of a gov- 
ernor for varying the power of the charge by throttling. While I be- 
lieve it is allowed that this governor is possibly not quite as economical] 
as one in which the charge is fixed, it is claimed the greater steadiness 
of running at low loads compensates for the increased cost. I have 
heard some opinions by men who have been operating these engines 
that they are not sufficiently superior to warrant the increased con- 
sumption, except where extreme steadiness is required. I am operating 
the Gas Company at Adrian, Mich. A concern there has recently 
installed a gas engine of 125-horse power for running wire fence ma- 
chinery, and that engine seems to be very satisfactory, using in the 
neighborhood of half a million feet of gas a month. The operators o! 
it seem to think that it is more economical than steam, and I may say 
that they are paying $1 a 1,000 for the gas. The price, however, is ou 
a sliding scale. If they use a large quantity it will run down. They 
have not yet used that quantity. There are a great many maunufa 
turers of small engines, ranging from 3 to 25-horse power, but tle 
majority of them give more attention, or have done so until recently, to 
the gasoline engine. I think, however, that the increase in price of 
gasoline is going to cut these out very largely. I do not think that 
It does not 
seem that we can improve the 4-cycle engine with the predetermined 
mixture and intermittent full charge. We must look for improve- 





and agree to supply power through any type of modern gas engine 
which merits our approval, on the basis of a fixed price per horse power 
delivered by the engine wherever placed, and will guarantee a saving 
of 10 to 50 per cent. over the present cost under any existing system 
of steam generation of power.” * 

Another for some years gave a premium of $5 per horse power to 
anyone that would sell gas engines to be used on their mains. 

Another company bought gas engines, placed them for their custom- 
ers and took their pay on installments. Another company made a dis- 
count of 33} per cent. for gas engines, and one other made a discount 
of 40 per cent. 


As I said once before, these are matters for each company to arrange 


ments in engines more through improvements in the detail of manu- 
facture and sensitiveness of governing. There are now one or two e 

gines on the market in which this detail has been given a great deal o! 
attention, and in which the governing is very good. Greater sensitive- 


cylinders, thereby decreasing the force of each individual explosion, | y 


sarily entails. 





for themselves, It does not matter so much what you do as that you 


tained. It is not, however, as yet a market factor. 


ness of operation is also accomplished by increasing the number of 


higher speeds, involving, however, increased cost of construction for 
equal durability, and by a flexible coupling in one manner or anotli:r 
to relieve the driven mechanism of the shock which the impulse nec:s- 
A very interesting experiment has recently been male 
with a novel design of free piston engine from which some remarka! le 
results, as high as 47 per cent. efficiency, are said to have been 0!- 
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Mr. Leonard—We have recently had some success in changing over 
gasoline to gas engines. We find, with the present price of gasoline 
d of our gas, that the manufacturer can operate a little more cheaply. 
Ve have also been quite successful in replacing electric motors. We 
nerally can guarantee a saving anywhere from 30 to 50 per cent. 
The President—It is a good beginning. If you are able to guarantee 
aving of 30 to 50 per cent., it ought not to be much trouble to instal 
this machinery. 

Mr. Witherby—The purpose of this paper seems to have been almost 
wholly for the introduction of the smaller type of gas engines by the 
various gas companies. If it is good for the ordinary parties for pro- 
ducing power, why isn’t it just as good for the gas companies them- 
selves, particularly when they have combination plants, which is the 
case with a great many of us. We have felt so firmly convinced on 
this that in the last year or more we have made contracts for some 
fairly good sized units. Last week I started up a new 250-horse power, 
4-cyliuder, 4-cycle gas engine, and its initial test was exceedingly satis- 
factory. At present it is operating on natural gas, but our intentions 
are that we will first help exhaust the natural gas by using it up, and 
then put in producers. That is the reason it was put in in that way. 
We are going to use it under boilers, in fact any old way to use it up, 
and then go to producers later. That engine was built up with a 150 
kw. generator on it, with the use of a Water’s rheostat. We built up a 
187 kw. on a 250-horse power engine. That gave it a pretty good load. 
3y the operation of the main oil switch, connecting and disconnecting 
the load, the variation of that engine from practically no load to al- 
most full load; the variation was less than 1 per cent. It so hap- 
pens that the engine is belted first to a line shaft, which is to be run in 
conjunction with other steam units now in the building, and then 
belted back to the generator, and the action of the belt, from the time 
the switch was thrown connecting and disconnecting the load, was al- 
most absolutely steady. In my experience of starting a new unit, I 
never have seen a steam engine that would handle a load as success- 
fully and with as little variation as this gasengine hasdone. We have 
felt so well pleased over that one installation that we recently closed a 
contract for a 1,400-horse power engine. That is also a 4-cylinder,-big 
engine.. If that one proves successful we have an installation now 
figured out for four 1,400-horse power engines, running on “producer 
gas; by-the-way, for a New England installation. 

Mr. Snow—One statement was made here that a year ago I should 
have believed implicity, but since that time I have had occasion to do 
some figuring, and I cannot quite subscribe to what is stated here; that 
is, as regards the small sizes. The author states that the first cost of an 
electric motor would be perhaps one-third that of the gas engine, but 
the cost to run would be three times as much. He states his price, bas- 
ing that statement on a price of 6 cents per kilowatt. Now, there are 
places that will sell current for power for 2} cents, even 2 cents, per 
kilowatt, and in such cases they are selling their power as cheap and 
cheaper than dollar gas. I simply speak of it so that every gas man 
would not make the stalement with all the confidence in the world that 
he was making it correctly, that he could beat out electric power with 
his gas, without knowing what they were selling electricity for per 
kilowatt. 

The President—Mr. Baldwin, will you add to this data as to the prac- 
tical eare and oversight of installations already made, and as to 
selecting an engine? 

Mr. Baldwin—Mr. President, I don’t know there is anything special 
[ can say on that subject. I think Mr. True’s paper is an excellent one 
and worthy of the careful attention of every gas manager. One thing 
mentioned that I want most heartily to indorse is the matter of gas com- 
panies taking up, and securing in behalf of their customers, a guarantee 


a 


a j= 


they ought to obtain in the way of power, what guarantee they ought 
lo obtain before they bought an engine, J think it would help the gas 
companies very much to increase this class of business. In regard to 
the matter of the cost of installation. The price of the gas engine, of 
course, seems and is high as compared with the steam engine; but in 

comparing the prices of the two the man usually does not take into 
account the item of a boiler for his steam engine and its installation, 

which should be figured as a part of that plant as much as any part of 

the engine. Another thing, and, perhaps, one of the most difficult to 
accomplish, is to induce people who put in gas engines to have some 
one man responsible for the care of the engine, instead of having three 
or four, and also to get aman to care for the engine who will do what 
the manufacturers of it think is necessary—a few very trifling details, 

so far as attending to the engine is concerned, but which, if omitted, 

will make the operation most unsatisfactory. Another difficulty en- 
countered is the man who, when the engine is started up, sees where 
the manufacturers have failed in some essential feature, and imme- 
diately sets about to correct it, with the usual result that the engine 
begins to give trouble, and does so as long as that course of procedure 
is followed out. We had in the city two installations in one place 
which gave a good deal of trouble, simply because the man who had 
them in charge continually wanted to improve them; but after he had 
been supplanted by a man who was willing to let the engine alone after 
it had been put in proper shape everything went along smoothly. An- 
other feature in regard to the gas engine, that ought to appeal to people 
who are thinking of using power, aside from the fact that the economy 
of the gas engine is beyond all dispute, is that the engine is a much bet- 
ter asset than an electric motor. A man can move his engine from one 
place to another. He can move from Boston to some suburban town 
and take his gas engine along with him, and it is just as good in the 
town that he goes to, if he has gas, as it is here; whereas if he has an 
electric motor it may not be good for anything for his purposes in his 
new location. The gas engine business, I think, is going to surprise 
even gas men who have given it a good deal of attention. The inquiries 
are very numerous indeed, and if the gas companies would offer induce- 
ments to people to put in gas engines, either by putting them in them- 
selves, as some gas companies do, and allowing customers to pay for 
them on the installment plan, or any other basis that might seem ad- 
visable, I think they would find their consumption of gas very largely 
increased, and it would be a very profitable investment for them. 

Mr. Price—I think there are about 20 gas engines in New Bedford. 
They are giving very good satisfaction. 

The President—W hat average size? 

Mr. Price—About 2 to 20-horse power. Average about 5-horse power. 
The President—And in Lowell, Mr. Hintze? 

Mr. Hintze—I would like to defer the story of the gas engine till 
another year. We have two units of 100-horse power each that we pro- 
pose using in the new installation retort house. I think another year 
we can give you pretty good figures on their work. We have installed 
quite a few, I can’t call to mind just now how many, engines through 
the city, but they are working out their own salvation in a good way. 

Mr. Gould—I cannot give you the exact number, but it is gradually 
increasing. We have put in 30 or 40, perhaps within the last 2 years. 
I cannot give the exact number to-day. 

Mr. Nutting—We have installed a number of engines in Chicopee, 
and I know of several in Springfield and Westfield that are giving very 
good satisfaction. One engine particularly that I have in mind now 
has run for over 4 years constantly, 10 hours a day, on about full load 
all the time, and I think that the only expense was, about two months 
ago, putting in a new set of rings. 

The President—Have you ever had an engine discontinued in its ser- 


from manufacturers of gas engines as to what the brake power of the | vice? 


engines will be. My experience has been that a large proportion of the 
people who come to me to talk about gas engines tell about what they 


Mr. Nutting—No, sir. 
Mr. J. J. Humphreys, Jr.—I have not yet made any large installa- 


can buy an engine for, how little money, and how much power it will|tions.’ I have several on the string, one of which is 450-horse power, in 
develop; but they seem to have absolutely no idea of what a 10 or a 15|3 units. That is almost absolutely sure to go through. But I am al- 
or a 20-horse power engine is. The result is that they buy an engine on | most afraid to advocate the present gas engines for fear the gas turbine 
the basis of dollars and cents, instead of quality, and on the statement | will be completed and I will be out of it. Can anybody tell me whether 
many times of irresponsible people. The engine is put in and set up. | any gas turbines are in use? 


it won’t do the work which they bought it to do. It will not develop 


Mr. Barnes—-We have 10 or 12 gas engines in use. So far as I know 


the power which they were told it would develop. The result is they|they are giving very good satisfaction. We occasionally have in- 
mmediately become dissatisfied. It has the effect of practically killing | quiries for new ones. 


the interest of other people in their vicinity who would put in’efficient 
vas engines, The man has nothing good to say for the engine, he feels 
that he has been imposed upon, and in that way a large amount of busi- 
ess is lost to the gas companies. Now, if the gas companies would take 


Mr. Scranton—We have hardly any gas engines at present. They 
have been replaced by electric motors. 

Mr. True—There are two or three little things to which I would call 
your attention. Regarding the remarks of the first speaker, as to the 





‘hat matter up. interest themselves and advise their customers as to what 


methods of governing, of course, all my remarks have been about hit- 
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or-miss gas engines. The reason why the hit-or-miss gas engine is so 
popular is that its thermal efficiency is as high on a light as ona 
heavy load. Throttling engines have one disadvantage—those engines 
particularly which throttle, have a constant mixture but throttle that 
mixture. Take one of those engines, and it will do just as good work 
on a full load as any gas engine will, but running idle it will take 40 
per cent. of the gas that is required to run it at its full load. That is 
the great trouble with it, inefficiency on light loads. At the present 
time there are probably 100 4-cycle engines built to one 2-cycle; that is 
engines of any size. There are the little boat engines, and also some 
automobiles are made on the 2-cycle principle; but, of course, with a 
great many people experimenting, and a great deal of money being 
spent at the present time in perfecting gas engines, I don’t think there 
is any doubt that inside of a few years you will have the 2-cycle engine 
replacing the 4-cycle, because the same weight of engine of the same 
dimensions should give twice the power. I am sorry to say, with all 
the 2-cycle engines I ever had anything to do with, I could get just as 
much power out of them, out of the same dimensions, by making them 
4-cycle asI could by having them 2-cycle. Even then there was an 
advantage in the 2-cycle engine, from the fact that you have two im- 
pulses instead of one. But at the present time a hit-or-miss 4-cycle 
engine is much the best proposition for all ordinary work. Of course, 
if you have a machine that you can load and keep somewhere near 
loaded, the throttling engines are all right. I can say also that hit-or- 
miss engines are purchased in this country the makers of which will 
guarantee a regulation within 1 per cent. Of course, the flywheel is 
quite heavy, but the efficiency of the engine is high. Now, in regard 
to large gas engines. I took a position in this paper regarding size 
where nobody can throw me down, and that is between 10 and 50-horse 
power. My point is simply this. A gas engine on manufactured gas 
is a good proposition from }-horse power to 5,000-horse power—there is 
no trouble about that; but my point is that from 10 to 50-horse power 
the gas engine on manufactured gas has got an unassailable position. 
You cannot throw it down by any kind of power. The man buying 
the engine looks at its first cost, I don’t care what engine it is. At this 
present time three-fourths of the steam engines in use in this country 
are throttling engines, the engines of our great-grandfathers. It is not 
economy, of course, that makes this so, because it takes four times the 
fuel to run it that it does to run an automatic engine under usual con- 
ditions, but it is because of the price. You can buy a 50-horse power 
throttling engine for $450, and a 50-horse Corliss will cost $850. One 
takes four times the fuel that the other does under average conditions 
of load, but the price is what sells it. So in small gas engines the cost 
of the engine is some object. That is where, below 10-horse power, the 
electric motor comes in. It is the first cost they look at. Another 
thing. My experience has been that the small engine is unsatisfactory 
to sell. It requires just as much battery power and just as much at- 
tention in a 5-horse power asin a 50-horse power. In regard to the 
price of electricity, 1 am aware that there are in New England electric 
companies selling electricity for power for 2} cents a kilowatt, but I am 
going to say right here that there is not an electric company in New 
England that can make a kilowatt and deliver it to their customers for 
24 cents, and use steam coal for fuel. Regarding the gas turbine. A 
gas turbine is in existence, and a nice one too. Some Frenchman has 
got itonan automobile. It is worked by the exhaust from the engine, 
and drives a little fan to keep the cylinder cool; but beyond that you 
don’t need to look for a gas turbine for quite a while. In regard to 
producers. I don’t think the gas men should worry about any com- 
petition from electric motors, but one thing that you have soon to face 
is competition from gas producers. There are at present two companies 
represented in New England that are selling gas producers of suction 
type, that require no holder. They are very simple. They run in size 
from 5-horse power up. I don’t know what economy they guarantee 
on the small ones, but say from %5-horse power up, those producers, on 
coal of 14,500 heat units, will put 80 per cent. of the heat of the coal 
into gas. Most of the small ones use stove coal, but I should say that 
above 50-horse power it would be safe to run them on pea coal, There 
is the competition that we may expect in the future. I don’t doubt that 
inside of a few years every boiler shop in the country will be building 
a gas producer. But even so, with a lower cost of operation of the gas 
producer outfit, I still think that below 50-horse power the manufactured 
gas engine has the best position, on account of the first cost. So I 
think that it stands the gas companies in hand at the present time to 
just pay a little attention to the gas engine. 
Mr. J. J. Humphreys, Jr.—I have it very credibly that a number of 
people are working very hard on the gas turbine end of it, but the par- 


ter Polytechnic School some three or four years ago, which I have no 
been able to trace up since then. 

Mr. Lloyd—Might I add a word, suggested by the remarks that have 
been made here. I do not think it is of much consequence that th, 
manufacturer should guarantee the power of the engine, because I co: 
sider that to be ascertainable without any particular trouble by the gas 
company. Engines of the same diameter of cylinder and approximate 
length of stroke will produce-the same power, provided they are me- 
chanically equal in their construction and equally operated. Cons: 
quently the claim of a manufacturer or any other will be of no conse 
quence, provided, as I say, engines have the same diameter of cylinder, 
approximately the same stroke, and are run at the same number o/ 
revolutions under the same compression. If one man will run an en- 
gine at 190 revolutions and claim that it is 15-horse power, and the next 
man will run the same sized engine at 250 revolutions and claim that it 
is 19-horse power, there is no necessity to take his statement for it, and 
he is correct, if you choose. One of the most important points; and one 
which is frequently overlooked, is the actual construction of the en 
gine. The gas engine is a heat motor in a certain sense, but it acts by 
a tremendous initial pressure, running down to atmosphere, or practi- 
cally atmosphere at the exhaust. It is, one might say, exploding a 
small charge of dynamite and getting the power from it. Now, then, 
an engine to be durable and to be efficient must be very well con- 
structed in the first instance, and it should be constructed in the most 
direct manner. There should be no complication about it. The bear- 
ings should be very heavy, and they should be properly distributed. 
The valves of a gas engine have to deal with high temperatures. They 
should be plain mushroom valves of the simplest possible description. 
There should be as little as possible of bearings where the hot products 
may affect the metal, and where they cannot be lubricated. The water 
chambers around the cylinder and around the ports should be so thor 
oughly accessible that they can be cleaned out, because the water will 
deposit more or less sediment, and unless you can remove the rear 
head, we will say, and get access to all those interior ports, you will 
speedily have trouble owing to sediment accumulating. As a result, 
the lower portion of your cylinder, let us say, will not be properly 
cooled, it will overheat, it will burn the lubricating oil, and your en- 
gine will give trouble. Gas engines will run almost continuously. 
They will do just as well as steam engines in that respect; but the 
lubricating oil, as has been mentioned, is one of the most important 
points. It must be such that it will not carbonize under the ordinary 
temperatures, and it must not be so heavy that it will gum under those 
temperatures, in other words, distil out any light products that might 
be in it, and leave a heavy gum residual, which would promptly stick 
up the rings, prevent their acting and very shortly after stop the en- 
gine. It is necessary for the gas company itself to have some man in 
its employ who is capable of rectifying the troubles with gas engines. 
It is just as much so as it is to look after are lights, and I don’t know 
but more so. The ordinary operator of a gas engine is entirely at sea 
when anything goes wrong with it, and anyone who has had experi- 
ence with engines will know that they may be seemingly in perfect or- 
der and yet they won’t run; some simple little thing is out of the way 
which the amateur cannot detect. A very large Western company, 
which has made a considerable success of installing gas engines, has a 
corps of men whose whole duty is to inspect these engines with reason- 
able regularity, and they are exceedingly successful, and are a source 
of marked revenue. From Mr. True’s reply, I think possibly he 
thought I was advocating the variable charge type. I don’t take stock 
in engines of that character. I merel*veferred to them as being here- 
tofore the largest American built engines. We have never improved 
for efficiency the 4-cycle hit-and-miss governor with the fixed charge 
and compression, and in my awn belief it is not going to be improved 
for at least some time. It seems that it is necessary to mechanically 
scavenge the cylinder and to previously determine the exact mixture. 
Now, if you are going to mechanically scavenge the cylinder, it can 
only be done by displacement, and that means an idle stroke. For that 
reason, the 2-cycle engine is not an economical machine, and has never 
been wholly successful, and I know that a large number of manufac- 


boats, are going to the 4-cycle engine in preference. 

Mr. True—I just wanted to say one thing. I can indorse almost 
everything Mr. Lloyd has said; but one thing that I simply can’t is that 
the same dimensions of engines—I don’t know whether he said will— 
give the same power or should give the same power. 

Mr, Lloyd—Should. 

Mr. True—But they don’t. 





ticular one I wanted to know about was the one shown at the Worces- 


Mr. Lloyd—That is through mechanical differences of construction, 


turers of even very small machines, such as for automobiles and motor 
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‘ir. True—It is not that so much as it is two other things, ratio of 
cylinder diameter to stroke and compression, which things have a 
tremendous influence on the capacity of an engine; in fact, that is the 
whole thing. I know of engines in the city of Boston to-day, of the 
sae diameter of cylinder and stroke, or running the same piston speed, 
we will say, one giving twice the horse power that the other does. It is 
merely a case of proper construction. One great reason why gas com- 
panies should take a hand in this thing is that a great many makers 
have an engine which they advertise in their catalogue can be changed 
from gasoline to gas while it is running. Well, if it can, and it will 
run on gasoline, it is the most confounded poor gas engine on this earth; 
it will eat more gas than anybody wants to pay for. Another thing: 
Take a gasoline engine of 20-horse power, that can be changed from 
gasoline to gas while running, and I will guarantee you cannot get 15- 
horse power out of it on the best gas they have in New England; it is 
not in it. It is not in economical shape. There are too many engines 
like that. Within the last few weeksI have run up against several 
cases where it was merely a gas engine with gasoline compression, 52 
pounds compression, and explosion pressures of 180 pounds where it 
should have been 400. The dimensions were all right, except that gas- 
oline engines don’t have the pressure; they don’t have the temperature 
which a gas engine does. Soa great many engines that run very nicely 
on gasoline start to give trouble the minute they are turned on to 
gas. Not but that gas is a good fuel for gas engines; it is the best fuel; 
but the conditions must be proper for it. An engine run on manufac- 
tured gas must have good valves and everything about it in first-class 
shape. The temperature and the pressure are much higher. My ex- 
perience has been that it is very necessary for the gas company to have 
a hand in the horse power which an engine develops, and I have had 
some bitter experience to prove it. I started out with the idea that a 
certain dimension of cylinder should give a certain horse power. I 
figured, after figuring over several engines of pretty good make, that 70 
pounds per square inch mean effective pressure on the piston of a gas 
engine would develop its brake horse power. I found out pretty quick 
that we were getting terribly left. We were working engines that 
would not begin to develop it, and there was immediate trouble between 
the builder of the gas engine and the gas company. My idea of'getting 
out of those troubles is to have the gas engine builder guarantee the 
power. He ought to do it. He should also be willing to doso on a fair 
amount of gas. Then the gas company knows that its customer is get- 
ting what he pays for, and it will save all kinds of trouble. Another 
thing: Such an arrangement as that simply stops installing a gasoline 
engine to run on manufactured gas. There are gasoline engines that 
have been recently installed in Boston to run on manufactured gas that 
have given all kinds of trouble. The bills were just twice what they 
should have been. That hurts the business; it hurts everybody. It is 
to avoid such things as that that I advocate the gas company seeing 
that those engines do develop their power, and that they do it on a fair 
amount of gas. I would make another suggestion. Get the people that 
sell the engine to test itin the presence of one of the gas company’s 
men and prove that it does what is claimed for it. That will be the best 
way. Another thing that is certainly the very best thing the gas com- 
pany can do isto havesome man connected with it able to go around and 
adjust a gas engine when it gets out of order. There are a few simple 
little things that probably create all the trouble with the gasengine. The 
matter of oil is one of the most vital things. Any oil will burn when it 
gets in a cylinder where the explosion is, but the point about it is that it 
should not have a paraffine wax body, it should not when it burns leave 
something behind it, it should burn up clean. There are oils which 
will do that and save a great deal of trouble. 

The Secretary—Mr. President, I don’t want to choke off discussion but 
the hour is getting late. I would like to move a vote of thanks to Mr. True 
for his paper, beca-:se I think the subject is an important one. I might 
add to my vote of thanks by saying that I asked him to write this paper 

because I wanted some of the information that he has brought out for 
use in my business. [Adopted.] 
The President announced that the 
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First DAY—MARCH 16.—MORNING SESSION. 


The President introduced Mr. J. J. Knight, of Kalamazoo, Mich., 
who read the following paper on 


THE USE OF HIGH PRESSURE GAS IN STREET LIGHTING. 


All things considered, the most efficient, satisfactory, and, therefore, 
most generally adopted street lighting system in use to-day is probably 
that furnished by the use of the so-called 2,000-candle power open elec- 
tric arc lamps, hung from 20 to 30 feet from the ground and in the 
center of the street intersections the long way of the block and alternate 
intersections the short way of the block. 
The lamps so placed are usually about 500 feet apart, except in what 
may be called the police districts, where they are placed somewhat 
closer. A better system, except for the matter of expense, would be the 
use of the inclosed electric arc lamps placed, say, 200 feet apart on 
alternating sides of the street, hung from 12 to 15 feet high. 
There may be earnest gas men who will not agree with these state- 
ments, and who believe that single mantle gas lamps of the modern 
type placed at short intervals are more satisfactory. It is possible that 
such would be the case if they were frequent enough, were well main- 
tained, and were not subject to disability and damage from frost, wind, 
bugs, etc., and the cost of installation, operation and maintenance did 
not exceed the cost of electricity. 
Iam quite sure as a general proposition, the electric light is more 
favorably regarded by the average citizen not interested in gas, and it 
is probably not wise to let our enthusiasm lead us astray in this matter. 
As Mr. T. D. Miller said at the American meeting, ‘‘It will not do to 
fool ourselves.” 
Weare all familiar with the many objections to the electric street 
light, with its frequent outages, great variation in average spherical 
and maximum candle power, heavy shadows, lack of volume of light, 
objectionable and dangerous line construction, etc., and it would cer- 
tainly be greatly to the advantage of the business we represent if a 
system of lighting streets with gas could be devised which would over- 
come the objectionable features of all the present systems, and at the 
same time apply what has been said to be the first consideration in any 
system of street lighting, viz.: ‘“‘To give the public the impression of 
well lighted streets at a small or reasonable cost.” 
There is no doubt there exists a demand for this, a sart of under- 
ground growl, which goes along with the general belief that there is 
nothing better; but let something better appear and this demand will 
burst into a clamor at once. 
Ever since Mr. Shelton surprised us all by his paper on “ High Pres- 
sure Gas,” read at the Western meeting, held at Milwaukee some time 
ago, it has seemed to me that in some way we should solve the question 
of ideal street lighting by this means, and during the last year and 
a half I have given the subject much thought, made many experi- 
ments, and I am frank to confess, met with some severe disappoint- 
ments and surprises, not the least of which was within the last few 
weeks, and which was in the nature of a telephone message to our Mr. 
Blinks from Hammond, Ind., where high pressure distribution is being 
used, and which stated that their experience there this winter had not 
borne out their previous experience or the opinions held and expressed 
by their Mr. Goodnow, of Waukegan, viz.: That high pressure elimi- 
nates troubles from moisture and frost. The Hammond Company is 
operated by what is known as the Dawes Syndicate, who have done 
more with high pressure distribution than any other operators of whom 
I have any knowledge, and who have it in use delivering gas directly 
to the consumers at Waukegan, Hammond, Chicago Heights and Blue 
Island, and at other points for use in reinforcing low pressure mains. 
On receipt of this information our Mr. Blinks visited Hammond, and 
found that a number of services which had been laid without regard to 


would comprise Messrs. F. 8. Richardson, W. McGregor, W.G. Africa, | grade have given endless trouble, and it was said all these would have 
W. A. Learned, J. A. Coffin, A. K. Quinn, J. E. Nute, H. A. Norton | to be relaid. I then wrote Mr. Goodgow, asking if he had any expla- 


and N, W. Gifford. 
ADJOURNMENT. 


nation of this or if he had changed his mind. Up tothe date of writ- 
ing this I have not heard from him, which is due, I think, to his ab- 


The President—Is there any further business? Has anyone any fur-| sence from home. I assume, however, that there is some explanation 
ther business to bring before the Association? If there is no further | and trust that Mr. Goodnow or some other member will be at the meet- 


business, a motion to adjourn will be in order. 


ing able to give us the interpretation of the trouble. 





A motion to adjourn was adopted. 


———S- 





Considering, therefore, the possible undeveloped difficulties with high 
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pressure gas, and but partially developed plans for the street equip-|efficiency. I am so confident of its success that I am going to ask tle 
ment, I feel, as I wrote our Secretary, Mr. Jones, when he asked me to| city of Kalamazoo to allow me to light a street as soun as I am satisfied 


about with certainty, so little that I know all about with certainty, and 


Say something on this subject, that there is-so much I know but little | with my lamp construction. 


The city is now operating its own electric plant, and I believe it is ti. 


so much I probably know nothing about, I have prepared this short | best and most economically lighted city with which I am familiar, a 


paper with a good deal of reluctance, 


yet the City Council has within a short time submitted to a vote of t/ 


I have, however, determined some things, and the weight of my ob-| citizens a proposition to abandon the plant and contract with a priva 
servation and experience justifies me in the belief that we will be able | corporation—this before the bonds were paid which were issued to i: 
to again light streets with gas far better, and at least at no greater cost | stall it; and the proposition would have carried if the bidding compan 


for operation than is now being done with electricity, and that the most 
important factor will be the use of high pressure distribution. 

In order that attention may be drawn to the subject and discussion 
aroused, I will say that in my judgment the method will be worked out 
on about the following lines: In cities up to say 25,000 to 30,000 people 
the distribution system will consist of 1-inch to 1}-inch services, radiat- 
ing from a central station, to which the gas after having been metered, 
will be piped from the gas works in a large main and under high 
pressure. 

Each service will supply lamps on, say, two miles of streets. They 
will be laid very shallow and inside the curb except where they cross 
the street. The posts will be ornamental and attractive in appearance, 
and will be placed on alternating sides of the streets, about 300 feet 
apart. The lamps will also be ornamental in appearance, of high can- 
dle power, equipped with metal anti-vibrators, and scientifically de- 
signed reflectors. They will hang suspended slightly out from the 
post, and about 12 feet from the ground on the ordinary 66-foot street. 
They will probably be 3-mantle lamps. They will have to be so con 
structed as to be wind proof , not affected by the elements, and able to 
resist very high temperatures (one of the most difficult preblems in con- 
nection with the wind proof lamps operdting on high pressure gas). 

The gas will be turned on and off from the lamps at the central sta- 
tion by means of the pressure, which, when the lamps are not in use, 
will be normal. The lighting will be accomplished by the use of pilots, 
which will burn constantly a small amount of gas. To maintain this 
pilot at a uniform consumption of gas is another difficult problem, and 
may possibly require another and smaller service, though I think not. 
In any case tlre cost would not be excessive and could not much exceed 
the bare cost of the pipe. The services will probably be laid in tar con- 
crete and boxed, and will be practically everlasting. 

I have given you the details. of the lamp construction as fully as I 
can at this moment and in its present state of development. By at- 
tempting to be more explicit I might mislead others who may have 
worked or may hereafter work along these same lines, but I can say 
with confidence I think that the lamps will not have any hot air en- 
gines or very long chimneys connected with them, as I believe I have 
demonstrated the impracticability of these, at least to my own satis- 
faction. 

What has been said completes the plant for cities of the class men- 
tioned. For larger cities, larger services or more stations will be pro- 
vided according to the economies in the case. Considering the com- 
parative costs of consiruction, I estimate that the services, post and 
lamps will cost about 30 per cent. more than the line, pole and lamp 
construction of the electric system. The cost of maintenance and atten- 
dance will be very materially less. I think the whole costs of opera- 

tion, including the gas, will enable gas companies to make 10 to 15- 
year contracts to install the plant and operate it at a price for light not 
exceeding the costs of light which are now made by the best managed 
municipally operated electric plants, and at this price get back the cost 
of the plant and a satisfactory profit on the gas during the life of the 
contract. The contract will provide for extensions of the plant from 
time to time at the city’s expense during the term of the contract, and 
at its expiration the plant will become the property of the city in case a 
further long contract is made for a supply of gas by the company at 
reasonable rates. 

The advantages of this system of lighting can scarcely be estimated. 
Services underground, out of sight and safe, in place of dangerous and 
obstructive wires, attractive iron posts instead of unsightly and short- 
lived wooden poles, the light uniform, constant and of an efficiency 
never approached heretofore, and by a system so flexible that it will be 
possible to operate it on the moonlight schedule and have light at a 
moment’s notice whenever needed, and at the same time realize all the 
economies possible in the case, a thing which is wholly impractical with 
the electric system. 

High pressure distribution will be the most important factor in the 
operating of this system. I depend upon it for elithinating the frost 
problem, for cheapening the cost for construction, for the turning.on 


had made any kind of a decent offer to take over the plant. But the, 
made none, and even we, who are most opposed to municipal owne: 
ship, were obliged to vote against the proposition in self-defense as ta 
payers, as we could not stand for a total depreciation within less than 
10 years. If I can meet their costs as easily asI can excel their light 
efficiency I shall indeed be gratified. 
On finishing the reading of his paper Mr. Knight explained: In this 
paper I note that I wrote Mr. Goodnow, asking if he had any explana 
tion as to the trouble encountered by his Company at Hammond, 
stating that I did not receive a reply. Since the paper was prepared | 
heard from Mr. Goodnow and Mr. Johnson; the latter is the Manager 
at Hammond. They stated they concluded they had not made the 
proper arrangement for taking out the moisture after compression at 
the works, and thought they would not have had any trouble if they 
had done so. 

Discussion. 
The President—The paper just read deals with one of the newer 
topics in the gas business and we would be glad to have a full discus- 
sion. We want everybody to understand that each and everyone is en- 
titled to the floor, the new members as well as the old. 
Mr. Schwarm—I would like to ask Mr. Knight if, in his experiments 
he found that the 3-mantle lamp, burning under high pressure, would 
give as much light as one of the later types of inclosed are lights? He 
refers particularly to the 2,000-candle power open arc. It is generally 
considered now, I believe, in the street lighting field that the inclosed 
are lamp is superior, and I would like to ask if his experiments were 
based on a competitive light; either the open arc or the inclosed arc’ 
Of course, if we should attempt to place that system before the public, 
we should at least meet the expense of the electric arc, and also be able 
to furnish the same amount of light. It is a question in my mind 
whether the 3-mantle burner would give the same light as the inclosed 
arc of the alternating type. 
Mr. Knight—I expect the 3-mantle lamp, distributed as I have sug- 
gested, will give a better light for street lighting purposes than any elec- 
tric are. In my experiments I have compared it with the open arc, 
because my understanding is that they are a much stronger light than 
the inclosed arc, That is to say, I understand the inclosed electric light 
loses somewhere about 40 per cent. of its light by being inclosed. That 
has been my experience. 
Mr. Schwarm—I think any experiments on that line should be made 
in comparison with the inclosed type of arc light to-day, because the in- 
closed type is rapidly displacing the open ares on account of cost of 
operation and the expense incident thereto. The question of the super- 
iority of a light, as between the open and closed arc, is an open one in 
the electrical business, but inasmuch as the inclosed are is becoming 
more popular every year, I think the comparison should be made on 
that basis. 
Mr. Warmington—I would like to ask Mr. Knight how much pres 
sure he carries, when he speaks in his paper of a high pressure line. 
What pressure do you have on the cenat 
Mr. Knight—Well, not very much. I do not get an increased light 
efficiency on pressure above 5 or 6 inches on the burner. Of course, we 
carry a much higher pressure on the line. 

The President—The system of high pressure lighting has advanced 
much more in Europe than it has here. I believe in Manchester, Eng- 
land, there is a system of high pressure lighting which is giving ver) 
satisfactory results. Mr. Doherty, have you anything to say on this 
subject? 

Mr. Doherty—I do not know that I have anything to say, Mr. Presi- 
dent, on this subject, except that I for one would like to encourage Mr. 
Knight to continue his experiments. He is working along a most 
promising line, to my mind, in the development of gas street lighting 
I believe high pressure for mantle lighting makes the efficiency of the 
lamps sufficient to compete with any of the present forms of electric 
street lighting. I was rather interested in the discussion between Mr. 
Knight and Mr. Schwarm regarding the inclosed and open arc systems 
of street lighting. Mr. Schwarm spoke of the fact that the inclosed 





and off at a central point, and, so far as it is important, in giving light 


arc lamp 1s rapidly superseding the open lamp. It is doing that, iv 
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spite of the fact that the total light per watt consumed is much less. If 
you want to get positive data on that subject you will find it in the 
* Proceedings ” of the National Electric Light Association in several 
eports of the Committee on Arc Lamp Photometry. These reports are 
standard the world over now, and you can get figures that would be 
.afe and accurate for comparison with gas lamps or any other form of 
ilumination. I think you will have a greater competition from other 
forms of electric street lighting than from the inclosed arc lamps, and 
that we should keep in mind the fact that we have todo something 
better than to beat the inclosed arc lamp. The series open arc lamp, 
were it to be operated upside down, with a properly designed reflector, 
would to my mind, undoubtedly give very much better results than could 
be secured by the inclosed arc lamps. I think, in spite of the fact that the 
Nernst lamp does not give as high an efficiency as is ordinarily claimed 
by its manufacturers, when considered asa source of light in every 
direction from the lamp, it can be used in smaller units, and as the 
light decreases in reverse ratio to the square of the distance the mini- 
mum illumination is perhaps greater, for the same consumption of 
watts, than any form of arc lighting, even though the total flux of light 
is less. The Cooper-Hewitt Mercury Vapor Lamp, I believe, is the most 
promising.lamp for street lighting at present; but if I was competing 
for a street lighting system myself, I think I would prefer to use some 
system of smaller units, either the Nernst lamp or something of that 
sort in preference to the inclosed arc lamps, and I would be much in- 
clined to the Cooper-Hewitt Mercury, Vapor Lamp for street lighting 
purposes. We have to do something better than compete with the in- 
closed arc lamp, and while we are able to secure a great deal of street 
lighting with the ordinary incandescent gas lamp, we may have a 
harder time to do that in the future, unless we increase the efficiency 
of the incandescent gas lamp. Therefore, perhaps Mr. Knight is doing 
better work for the gas fraternity than anyone of us appreciates just 
now. 

Mr. Stone—One bright spot in Mr. Knight’s paper to my mind is the 
idea of independent control of his street lighting, regardless of the dis- 
tribution of gas for other purposes. I have thought some about enter- 
ing into competition with electrical companies for lighting streets by 
gas. In fact, not more than a year or so ago, I bid against an electric 
light company for the privilege of lighting the streets of our city. I did 
not win out simply because of the glamor that there is surrounding 
electric street lighting. For some reason, and you know it as well as I 
do, the people as a whole think that electric lighting is better than gas 
for street lighting purposes. While you might make a proposition that 
would be cheaper it would be hard to convince the people of that fact, 
and you have to make it so much cheaper and present its advantages in 
such a way that it will leave no possibility of doubt along that line. 
One of the causes which has operated against a gas company competing 
for street lighting, especially where the streets cover considerable terri- 
tory, was the idea that you had to light every lamp separately and have 
a gas lamp lighter, and if you wanted to operate on a moonlight 
schedule you would have to call your man out at almost all hours of 
the night in order to do it. For that reason Mr. Knight's paper has in- 
terested me very much. Now with all gas men it finally comes down 


to the question whether or not it pays. If you figure that you can get 


a contract for 10 or 15 years, you have to put a separate plant in for the 


carrying out of the contract, and you have to figure that your plant 


will be of no use to you for anything else at the end of that period. 


the lighting and extinguishing of the gas street lamps were done by 
means of raising and lowering the pressure. It is a system that has 
been tried and thus far has been successful. 

On motion of Mr. Schwarm, a vote of thanks was-extended to Mr. 
Knight for his valuable paper and the information contained therein. 
The motion also included the request that Mr. Knight prepare a further 
paper on the same subject after the experiments now being conducted at 
Kalamazoo had been completed. 

The President—Unfortunately, as Mr. H. L. Rice, of Norfolk, Va., 
the author of the paper on 


ECONOMY IN OXIDE PURIFICATION, 


was unable to attend the meeting, I will ask Mr. Schwarm to read it. 
Mr. Schwarm read as follows: 


Given good, well made oxide, the questions that enter into purifying 
economy are mainly those concerning box area, construction and 
arrangement, and the method of handling the material. What relative 
area and depth in our boxes shall we insist on; how many boxes in 
series; shall we use air or not and how much and where; shall we re- 
generate by drawing down (or blowing up) through the box, and (more 
recently) shall we reverse? These are a few of the very practical ques- 
tions that are being asked, and which call for an answer whenever a 
change in purifying arrangements is projected. It is the writer's desire 
in this article merely to call attention to some results in purification 
achieved under rather unusual conditions at the Norfolk (Va.) works, 
and to suggest a possible bearing they may have on the answers to the 
above questions. 

The new purifying house at Norfolk was placed in commission for 
water gas, January 1, 1902. Thecoal gas was continued through the 
old house. The new water gas boxes are 2 in number, 16 by 20 and 7 
feet deep, flow divided up and down through two 3-foot layers of Con- 
nelly iron sponge, and valved so that either box may be used first or 
alone. Provision is madefor addition of a third box. The water gasis 
well condensed before reaching the house, and passes through an 8-foot, 
2-story shaving scrubber before entering the boxes. No trace of oil has 
been found in the scrubbed gas. Conditions permit an excellent degree 
of regularity in the pumping of the water gas throughout each 24 hours. 
The maximum hourly pumpage has not exceeded 20,000 cubic feet in the 
past 2 years, while 15,000 is a nearer winter average, falling below 
10,000 in summer. The house has, therefore, been used at 4 to } capa- 
city, and it is rated equal to 800,000 feet per day, not estimating the 
divided flow quite as efficient as the double area 1-way. The top outlet 
of each box is equipped with a wooden slide to regulate the division of 
the gas, and the effect is watched by top and bottom test cocks. 
The boxes have been reversed regularly, in action once a week, 
the second or clean box being put first. A change of oxide has been 
considered necessary only when the second box would not clean up, the 
first box fouling and the second remaining so. No revivifying air was 
used the first year, but this was injected the second year at the exhauster, 
except for part of the summer, in amount not averaging over } per cent. 
Three batches of oxide of 1,500 bushels each have been used in rotation, 
and the oxide was all absolutely new at the start. The results in these 
boxes for the past 2 years are as follows: 


All new material, first filling: Boxes ran from January 1, 1902, to 
March 1, passing 13,985,000 feet. Box A changed. Boxes ran from 


You have to allow for that in your estimate of cost. Then it is’ some-| March 1 to May 21, passing 16,176,000 feet. 


what of a question with me whether the mantles and the apparatus 


Once used material in B. Condition of A governed. Box Bchanged. 


required in such high pressure street lighting do not depreciate more May 21 to September 23, passing 22,717,000 feet. 


per light unit or per candle power or per cost of unit in operation than 


Material once used. Box A changed. September 23 to December 9, 


they do in low pressure lamps. I know that a mantle working on four | P@88ing 21,354,000 feet. ee B changed, December 9 to November 23, 
ounces, which is about 7 inches pressure, with natural gas depreciates 1903, passing 87,752,000 feet. 


much more rapidly than a mantle working on 2 or 3 inches pressure 


No change since November 23, and at this date, February 1, 1904, 


with artificial gas. The keat is more intense, the mantle gives out boxes doing well. Air was used after January 1, 1903. It Wap eee by 
quicker, and the rest of the lamp burns out more rapidly. There is a the action of the boxes then that results would not further improve 


question whether the cost of maintenance of a high pressure lamp 
would not more than offset the increased efficiency of the lamp. These 


without it. 
When the boxes were started the first box showed foul in one week. 


are all questions in my mind which should be worked out from actual The alternative of reversal would have been emptying or regenerating. 
experience. I am sure we are all all glad to have Mr. Knight work Reversal without air ran the boxes as above. 


them out, and we would all be very much pleased if he could demon- 


It will be noted that there was onlywone change in this house in 1903. 


strate it a practicable success. As I said before, I think the best| The total labor for the year was $25, or +, of a mill (.03 cent) per 1,000. 
feature in the whole arrangement is the idea of independent control of | There is no special method of handling the oxide. It is dumped out of 


street lighting. 
The President—Any further remarks on this subject? 


the boxes and hauled up and thrown in by hand. 
The coal gas purifying house consists of 4 shallow boxes,;14 feet 


Mr. Butterworth—Recently the Journal of Gas Lighting made the| square, with the old style center seal. These boxes allow a 2-foot layer 
statement that, at some place in England—I cannot now remember | of oxide—Connelly sponge. Beginning January, 1903, the system of 





where —a system of street lighting] was in successful operation where 


weekly shift was introduced into this house also. After considering 
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possible alterations in piping, the simple plan was evolved of pushing 
the center-seal one box ahead every week, all the boxes being kept full 
and coversdown. During the year 52 million cubic feet of coal gas 
went through these boxes, the maximum being 240,000 feet per day. 
The result is uncertain, in that there were 15 changes during the year 
for pressure and repairs to covers and trays. Pressure changes were 
frequent, due to worn-out trays and poorscrubbing, correction of which 
was not effected until late in the year. Yet there is the remarkable fact 
to record that not once in the entire year did the second box in the series 
show foul. No air has been introduced into the coal gas. 

These experiments were undertaken in an endeavor to ascertain, 
under favorable conditions or area, if any revivifying efficacy resided 
in the purified gas. To Mr. Byron Chollar, who has patented a revers- 
ible purifying box or series of boxes, in which the flow of gas can be 
reversed in the box, and who covers in his patent the reversal of the 
flow in the box, must be given the credit for the first scientific employ- 
ment of the theory that the revivifying process does not go on efficiently 
in the presence of hydrogen sulphide. It was shown to us conclusively 
in our experiment, and repeatedly towards the end of the last change, 
that the oxygen was carried mainly over to the second box, doing the 
work there that it refused to do in the first. In the ordinary method of 
box handling it must be that the revivifying air is driven farther and 
farther from the point of first contact, always operating where least 
needed, and finally in part escaping with the purified gas; while, with 
the Chollar boxes, or any method that places the fouled box or layer 
beyond the reach of the sulphur impurity, the introduced oxygen is 
effectually and wholly employed. “Conclusions based on these observa- 
tions will be advanced later. 

The claim is now made (the writer does not know how seriously) by 
the exploiters of the novel form of box above mentioned that ‘‘ The 
purified gas revives the foul oxide,” and this is the point immediately 
under investigation. Our reversal system, already explained, allowed 
revivification to proceed under the favorable condition required for best 
results, in that the hydrogen sulphide was removed in the first (pure) 
box. The results during the first year seemed fairly conclusive that 
there was some revivifying virtue in the purified gas, The boxes did 
come back to condition and do further work without the introduction 

of oxygen, and lasted many times as long as they would have without 
reversal, On the other hand there was a limit to this agency, and the 
use of oxygen added greatly to the efficiency. This in turn was only 
one-third the usual amount, and slightly less than the theoretical 
amount for water gas, yet by the method used the oxide purified over 
50,000 cubic feet per bushel while practically new. It is the writer's 
belief that an efficiency of 100,000 cubic feet per bushel can be reached 
by careful application of observed results. If the purified gas revives 
the foul oxide, even in part, then: 


1. Oxygen must be present in the unpurified gas; or 
2. Oxygen must be evolved in the process of purification. 


The writer is not prepared to diseuss either of these propositions ex- 
cept to suggest that even a casual: inspection of analyses of various 
illuminating and fuel gases shows oxygen generally present in small 
amounts, and that the admission of-14 per cent. of air which has been 


considered about right for revivifying in the old way (and why the 
same rough amount for water gas as for coal] gas?) means only ,*; per 
cent. of oxygen; and to ask the question, why, if the revivifying 
method is effieient, should there be any oxygen present in the purified 


gas? 


It is regretted that analysis of the gas at Norfolk, purified and un- 


purified, cannot be given, but facilities have not been available. 


We thus have an experiment in the purifying of water gas extend- 
ing over 2 years, but which, while apparently successful so far, has 
from that very success afforded as yet only limited data. The coal gas 
experiment is merely related as interesting as no deduction can yet be 
made from it. In case of the water gas we may compile the facts as 


follows: 
1. Large area and moderate depth. 


2. Without air some revivification, failing, however, within low 


limits. 


3. With 4 per cent. of air, revivification proceeded to high limits, 


giving, 
4. 52,500 cubic feet purified per bushel per change. 
5. 123,000 cubic feet purified per square foot area per change. 


6. This result, with material practically new, having been only once 


revived in the open. 


7. Cost of purifying labor 1903, ,3, cents per 1,000 with no Jabor sav- 


ing machinery. 


8. Oxide in last change hard and dry. No pressure, but picks neces 


sary to remove it. 


9. The revivification took place in the second box, acting feebly o1 


not at all in the first, where the oxide was fouling from the hydrogen 
sulphide. 


10. Slight trace of sulphur in the gas, each reversal sometimes show- 
ing in the mixed street gas for a short time, but only for a short time, 
and never appreciable. 


And hazard the following conclusions: 


1. Revivification in situ should for efficiency be conducted in the 
presence of the purified gas only. 

2. Unless positively proved objection as to the candle power advan- 
tages lost, the logical point of introduction of the oxygen is after the first 
box in such quantity.as will revive that box by the time the active box 
shall have fouled. 

3. The amount of oxygen required is not more than the theoretical 
amount and may be somewhat less, and is, therefore, less than has 
heretofore been thought necessary. 

4, Objection (if made) on the score of decreased candle power from 
the use of revivifying air is thus minimized. 

5. Three boxes would be better than two, especially under more 
variable conditions, and when emptying and filling. No advantage be- 
yond three. 

6. The material can be used without ‘‘ regeneration ” to a point where 
regeneration would not be effective. 

7. Great depth is not important, but area is. If area is sufficient 
(say in accordance with the }-inch travel per second rule) fouling of 
the oxide proceeds slowly from the bottom to the top. Meanwhile the 
previously fouled box is being equally revived, and with sufficient re- 
versals only moderate depth is essential. Increase in depth is but the 
same in effect as increase in the number of boxes in series, and neither 
is economical. 

8. Investment of capital in elevating machinery is of doubtful advan- 
tage, and in regenerative air blowing equipment not of any. 

9. Further experiments along these lines should be made with both 
coal and water gas, followed by analyses of the course and action of the 
oxygen (both that in the gas and that artificially added) under different 
conditions. A!soa study as to the rapidity with which the fouled box 
can be revived by temporarily increasing the percentage of oxygen in 
emergency. 


The writer is aware of the brevity of his facts and the wide range of 
his conclusions. The experiment at Norfolk is but begun, and it is at 
the request of your President that the statement of its progress thus far, 
and some attempt to form a working theory, are made, in the hope that 
investigation may be stimulated elsewhere. 


Discussion. 
The P resident—This is a very important subject and I hope it will be 
fully discussed. 
Mr. Doherty—Mr. President, I would like to suggest that Mr. Harrop 
be called upon to open the discussion on this subject. 
Mr. Harrop—Mr. President, I just said to Mr. Butterworth that | 
did not know anything about it and he suggested that I get up and say 
so. I really feel that I ought not to say anything on this subject, par- 
ticularly at this time. I have done a great deal of work on oxide puri- 
fication, with reference to fixed sulphur compounds, and I expect 
within the course of the next year or so todo a great deal of work on 
hydrogen sulphide in our new gas works on the west side. Some of the 
suggestions made in this paper will undoubtedly be of great value. A 
great many points made by Mr. Rice in his contribution are extremely 
valuable, but other statemenis made by him seem to me not quite in 
accord with the results that I have seen attained. Yet I feel that | 
have not pushed my experimental work far enough to make any fur- 
ther statements on the subject at this time. In reference to the Chollar 
spstem, I may say it is a very interesting and important feature of this 
work. The idea which that system is based on, that the oxygen in the 
unpurified gas, that is the oxygen in the presence of hydrogen sulphide 
does not revivify the oxide, is perhaps the most important point in 
oxide purification, and whether that is so or not will govern largels 
the resulis that may be had from handling oxide by this means. I d 
not think I care to say anything more on the subject at the presen‘ 
time. 


then about a year from now on this subjeet. 








The President—We will expect to have Mr. Harrop write us a paper 


Mr. Osbourne—Mr. President, it seems strange to me that some of the 
larger works do not give us a little information on this subject. It is 
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also strange that anyone writing to the Secretary of an Association of 
this kind, or to other people interested in such an important subject, is 
not able to draw forth information or suggestions which would be of 
much assistance to members who are connected with the smaller gas 
works, because in the laboratories of the larger ones, they have oppor- 
tunities of research and must have data which will be very valuable to 
those interested in the subject. But for some cause or another I have 
been unable to have any reason ‘assigned, which seems satisfactory at 
least to me, why they fail to give us the information. I would like to ask 
the Secretary, who, I feel certain, has endeavored to draw these people 
out, what success if any he has had in securing data on this subject. I 
know that a request was sent out by Mr. Doherty, asking for the names 
of people who would say something on topics of interest, and I remem- 
ber having written to two.or three persons personally requesting them 
to give us data which would be valuable and which they could give if 
they would, but which they refuse or at least neglect to furnish. I am 
at present not able to furnish any data; but if I had kept the data that 
at one time was in my possession, it probably would be very well re- 
ceived by those desiring information. I think, however, I will be able 
to give something on this subject in a year or two which may be of 
some value. I was unable to secure the data I desired at the time I 
was looking for it. I wish something could be done to stir up some of 
the good people and arouse additional interest on this subject. In the 
smaller works it seems to me that the question of purification is of 
rather minor importance. Take a works that has an output of 12 or 15 
millions annually; with a common, ordinary purifying box and with 
Connelly sponge, the cost of purification does not amount to $100 per 
year, and is even less than that in my experience. In the smaller 
works there are other things that are of more importance, but undoubt- 
edly in the larger works it is a very important subject. The new puri- 
fying arrangement that has been spoken of in this paper, it seems to 
me, ought to stir up a renewed interest and result in important develop- 
ments along this line. 

Mr. Greenough—As a representative, Mr. President, of one of the 
larger works, I should be very sorry to have the impression prevail in 
this community that there are any figures regarding oxide purification 
which are not entirely at the service of the gentleman who has just 
taken his seat or any other member of this Association. I do not think 
that experiments on purification are going on to any great extent in 
most of the large works. I agree with the gentleman who has just 
taken his seat that the cost of purification in the smaller gas works is 
so small as not to justify the expenditure of much time or money in ex- 
perimentation. In the larger works, however, it, of course, is a much 
more important feature of the business. Speaking with reference to 
the works with which I am connected, we have invested considerable 
money in experimenting in the regeneration of material in situ. The 
material has decreased the cost of purification in our works. There is 
very little to be said in regard to purification. The cost of it is so small 
per cubic foot of gas that we are now making hardly any experiments 
at all. Occasionally we make a test to ascertain how much sulphur 
there is in it. I object emphatically, as a representative of one of the 
larger works in Ohio, to the suggestion that we have any figures on the 
subject of purification which we are keeping back. We have no such 
figures. We have figures on other subjects which may be of interest 
to the gentleman, but certainly not on purification. 

Mr. Butterworth—I agree with Mr. Greenough, and I presume we 
all do, that the operating cost in the matter of purification is a very 
small item of expense. It is not a matter of cost that makes it import- 
ant, but the important matter isto have your gas free from hydrogen sul- 
phide, I recently obtained data from a number of large and some small 
companies in relation to the operating cost of purification as compared 
with the investment cost, and I found as the result of the inquiry that 
if we could dispense with the purifying houses themselves, which some 
of the companies are doing, and put our boxes outdoors we would save 
in interest on first cost, taxes, insurance and depreciation of buildings 
asum equal to two-thirds the operating cost of purification. So that the 
best way for us to economize in the matter of purification, that I know 
of, is to dispense with the purifying house itself. 

The President—That is a good suggestion; very interesting and very 
important. We know it has been done successfully. We had a paper 
at our last meeting which gave us a good idea of the mode of construc- 
tion of such an equipment. It is a curious fact, however, that while 
we realized the truth of all that has been said about purification, never- 
theless there are probably as many, if not more questions or inquiries 
about purification in its different branches than most any other subject 
connected with the manufacture of gas, and we are apt to think that the 
small gas company has little trouble. But they appear to have more 





trouble with purification and to want more knowledge about it than the 
larger companies. 

Mr. Schwarm—I think it is a subject that interests the public more 
than the gas fraternity. Gas that is not absolutely pure will cause more 
kicks and complaints than all the low candle power gas that we could 
fnrnish. It is a question that has a very wide seope. Your statement 
in regard to the number of questions that are asked by the smaller 
companies is undoubtedly true, as will be illustrated by going over Mr. 
Doherty’s question list. To the larger companies, as Mr. Greenough 
and Mr. Butterworth said, it is largely a matter of capital investment, 
but to the’smaller companies it is an important question, not so much 
from the actual cost involved as it is the question of furnishing gas that 
is absolutely pure, and I think the object of the writer of the paper was 
more on these lines to show that in the ordinary sized gas works an 
effort should be made to get the cost of purification down to the lowest 
limit and also to furnish gas that was practically free and clean and 

ure. 
; The President—We would like to hear from Mr. Hayward on this 
subject. i 

Mr. Hayward—Mr. President, I labor under a little embarassment 
always in discussing a subject of this kind; first, for fear that there 
may be an impression created that I have an axe to grind in the way 
of advertisiing. As you are all aware, I am an ambassador of com- 
merce. I am engaged not in selling kindling wood but in selling 
sponge. The other embarassment under which I labor in attempting 
to discuss this subject at this time is that I have not read this paper and 
I knew nothing whatever about it until it was read here a few moments 
ago. I would like to have spoken on several points. There is a good 
deal of interest in the matter of purification, more than perhaps we 
realize, because the men who want the most information are the men 
who are not here. The men who attend these Associations are the men 
who are pretty well posted. But it is the poor fellows who stay at 
home that want the information and they do not come here to get it. 
Another feature in regard to this is, while I am making oxide and sell- 
ing it, I am not in the practical business of using it. Consequently 
whatever suggestions I may offer must come from me second-handed. 
It is just what I pick up in going around and talking with you gas men 
and learning from you the bumps that you encounter. Therefore, as J 
say, my information is second-handed. Mr. Rice has thrown out two 
or three suggestions that I want to impress upon you in regard to the 
handling of oxide. One of them is with reference to the condensers 
and scrubbers. You cannot secure efficient purification by using your 
purifying boxes as condensers or scrubbers. You must have efficiency 
before you reach your boxes. They must be larger. They must have 
capacity enough. The suggestion he makes of using the shaving serub- 
ber before the box isa very valuable one, and I commend it to your 
judgment and to your use; because that does take up the oily vapors 
that are carried forward. If you allow them to accumulate in the 
purifying boxes you destroy your oxide. It is ruined, not because it 
has absorbed the sulphur, but because it has become oily, and in that 
condition it is never in any condition to reoxidize or revivify, as most 
of you know. So that is a very valuable suggestion. During the past 
year I have been advocating the use of the introduction of oxygen by 
means of a little blower which is attached to the exhauster. It isa 
very simple device; it costs but very little money and it saves consider- 
able in the way of labor. Now when you can get the cost of labor for 
purification down to about + of a mill, that is pretty cheap. As Mr. 
Rice says, in his works at Norfolk he was able to secure that result. 
But aside from the cost, there is a lot of nuisance in changing your 
boxes and looking after them, and the saving of that annoyance and 
trouble is worth a good deal. Now Mr. Rice has got that down to the 
point where he only changed his boxes once during the year 1903. 
That is a pretty fine point it seems to me and it is well worth your 
perme ae think Mr. Greenough has stated the exact fact in what 
he has said as to the difference in the request for information as be- 
tween the manager of a small gas works and of a larger one. In the 
case of a small works oftentimes the works are constructed entirely too 
small in the first place. The consumption has increased and the works 
have been enlarged, and it is found thatthe scrubbing and condensing 
capacity is not what it ought to be, and possibly his purifying — 
is not what it ought to be, and he wonders why it is. He wonders why 
it is that he has to change his boxes about once a week and the mana- 
ger of some other company only has to change his boxes once im six 
months, or once a year as stated by Mr. Rice. In running a small gas 
works, and especially a coal gas plant, the stokers do not like to do or 
work, and the manager does _not like to keep a man around the works 
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just on purpose to do it. It is dirty and disagreeable work and they 
may havea little trouble in getting men to do it regularly. Not only 
that, but the matter of looking after it is somewhat of a burden. If 
you have to change your boxes and look after them very often it isa 
matter of considerable annoyance if you have to watch them closely. 
It-is one of the points connected with a gas works where you have to 
watch the work all the time, and it is these things that bother you 
which you are called upon to watch continually. That is the reason 
the manager of a small gas works experiences more trouble on this 
subject than the manager of a large one. It occurred to me that Mr. 
Greenough struck the point exactly when he brought these facts out. 
If the manager of the smaller works bad the same facilities as the 
manager of the larger works he would not be bothered so much. If 
his boxes and scrubbers were large enough and the condensers numer- 
ous enough, and he had the right kind of oxide, he would not need to 
change any oftener than the manager of the larger works. 
The President—Any further comments, or any questions to be asked? 
Mr. Harrop—I might volunteer one statement in addition to what I 
said a few moments ago. This paper makes a point as to the action of 
oxygen on the foul oxide, in the presence of hydrogen sulphide and out 
of the presence of hydrogen sulphide. I said, I was not able to state 
definitely about that but there is one thing I can say. I had a paper at 
the last year’s Detroit meeting of the McMillin Managers’ Association, 
covering a rather exhaustive set of experiments which I made on the 
oxide purification in our Third Ward works, with its bearing on car- 
bon bi-sulphide, and I have shown conclusively that some carbon bi- 
sulphide is stopped in the boxes in a very small measure, even when 
the material is absolutely new. Now, the hypothesis we work on is 
the physical absorption of the carbon bi-sulphide by free sulphur, and 
the indications are that the iron is sulphided by the hydrogen sulphide, 
the oxygen in the gas oxidizes the iron sulphide and frees the sulphur 
and this free sulphur absorbs a small quantity of the carbon bi-sulphide. 
Supposing we have three boxes in line, and if the gas is thoroughly 
purified in No. 1 and No. 2, and supposing there is free sulphur in No, 
3 box, then it is easy to see how carbon bi-sulphide is absorbed by the 
sulphur in No. 3 box, without interfering with the contention made in 
the paper under discussion. But if the first box is new material, and it 
is found that less carbon bi-sulphide is in the gas at the outlet of that 
box than at the inlet of that box, and there has been absorption of car- 
bon bi-sulphide in that box of new material, it would seem to indicate 
that the iron sulphide formed in that box from the hydrogen sulphide 
has been revivified presumably by the oxygen in the gas and also pre- 
sumably in jhe presence of the hydrogen sulphide. I state that asa 
fact. The quantity absorbed is exceedingly minute, but it 1s absorbed 
and there seems to be no way of getting around the fact, or the appar- 
ent fact, that the iron sulphide is oxidized in the presence of the hydro- 
gen sulphide. In reference to what His Excellency, ‘‘ the Ambassador,” 


Mr. Stone—Before we leave the subject, there is one point I would 
like to get clear in my mind. DolI understand this system as advocate 
by Mr. Rice does not in any way conflict with the patent that has be: 
granted Mr. Chollar for the purification of gas by means of a revers:\| 
of the flow? This system that is advocated by Mr. Rice is with ref 
ence to the purification of the gas by passing it in the same direction, 
I understand it, and Mr. Chollar’s system is based on the purification 
the gas by passing it in a reverse direction to that in which it was pass« | 
before. The question in my mind is whether or not there is any confli 
between the two methods? 
The President—I feel quite sure that Mr. Rice would not use or ady. 
cate the use of anything which he thought conflicted with any esta 
lished right. 
Mr. Schwarm—I think the purification proposition is an interesting 
one to all, and one of the hardest to deal with from a manager’s stand 
point. I would like to hear from Mr. Lynn, who I understand uses 
Kansas coal at Joplin, how they purify their gas. I understand it has 
quite a good deal of sulphur. 
Mr. Lynn—We are purifying entirely with lime. We cannot use 
oxide with the Kansas coal. Mr. Young, who is here, has had practical! 
experience on this subject. I have had no practical experience at Jop 
lin. We tried oxide but had to abandon it. We did not, of course, 
have 14 washers or scrubbers or anything of that kind, but we had the 
ordinary condensing apparatus and a hot scrubber besides, but w: 
could not purify at all with oxide; we had to use lime. 
Mr. Bredel—I may say we used iron purification and not lime. 
On motion, a vote of thanks was tendered to Mr. Rice for his val- 
uable, interesting and instructive paper. 
On motion, a recess until 2 P.M. was ordered. 

(To be Continued.) 








Advantages of Cooking and Heating by Cas. 
neteeapliaiena 

Last month Mr. T. G. Marsh, of Manchester, England, read a paper 
before the Society of Architects, on ‘‘ Domestic Fires and Their Relation 
to the Smoke Nuisance,” for an abstract of which we are indebted to the 
Journal of Gas Lighting: 

In the earlier part of his communication the author pointed out that 
the domestic coal grate remained the greatest sinner against pure air, 
and that it was only to municipal authorities, architects and engineers 
that it was possible to look for those efforts which would eventually rid 
our towns and cities of the smoke nuisance. They were, however, on 
the eve of an inevitable revolution in methods of obtaining power and 
heat, and the signs had spread further than many people thought. Fuel 
in the future would be delivered in gaseous form. This was the only 
solution of a great scientific problem—the conversion of the latent 
energy stored in coal intoan amount of useful work more nearly ap- 


said of the importance of scrubbing and condensing the gas before it| proaching the mechanical equivalent than was now secured. With a 
reaches the purifiers, Fred. Bredel told me this morning that he was| modern steam engine, they practically obtained only one-tenth of the 
working on 7 per cent. sulphur coaloutin Kansas, and had 14 scrubbers | stored energy contained in the fuel; while with a gas engine they 


and washers, with a small purifying system which was not worked to| secured about one-fourth. 


In 1883, there were only 5,000 gas engines 


its full capacity. It would look as though that washing was pretty | (mostly of small power) being used in Great Britain; whereas to-day 
thorough. If Mr. Bredel is in the room I would like to hear from him | there were 90,000 of various sizes. Taking these facts into account, and 


on that subject. 


recognizing moreover that Mond and other power gases were coming 


The President—Mr. Bredel, your name has just been mentioned in | largely into use, they might confidently look forward to a time when 
connection with the purification of gas from 7 per cent. sulphur coal | smoke from engines and furnaces would be a thing of the past. 


with 14 scrubbers and washers and a small purifying equipment. We 
are discussing the question of economy in oxide purification and we|of smoke sent out had not decreased to the same extent as with other 


would be very glad to hear from you on it. 


In the case of gas cookers and fires, Mr. Marsh remarked, the amount 


fuel consumers. He then continued as follows: ‘‘ We find that there 


Mr. Bredel—It is a question of purifying Kansas coal. I want to say]are 1,330,000 gas cookers in use in the United Kingdom; and these, 
I had an experience once with gas from Illinois coal and it was claimed | more especially during the summer months, have considerably de 


that it could not be purified by oxide of iron. The only question is, | creased the coal bill. Upon this particular subject, I would call your 
how often you want to wash your gas. If you do not mind 20 inches| attention to a matter which has probably escaped your notice, but 
The absorption of carbon bi-| which is well worthy of consideration. 


or so of back pressure you can do it. 


Gas cooking stoves are almost 


sulphide is to a small per cent. a chemical action, but I think that the|invariably fixed in’ houses without any connection to the chimney 


real action is a mechanical action. 


Bi-sulphide of carbon being con-|and there are no means of freeing the house frem the odor of the 
densed out of the gas, the point of liquefaction of the bi-sulphide of | cooking viands. 
carbon is higher than the ordinary temperature under which the gas|smell arising from these. 


I have frequently had occasion to complain of th 


is sent through the apparatus. Now, if you wash long enough, the bi-|to be due to the products of-combustion, but generally to be the re 


sulphide of carbon is dropped. If you wash with fresh water the illum-|sult of the burning of grease that has been allowed to accumulate on 
A simple arrangement for the carrying off of these odor: 


inants are also dropped. 


If you wash with saturated ammoniacal | the stove. 


liquor, there is no danger of absorbing the illuminants. Then they do|to the chimney breast or other suitable position would, I am sure, b 
not drop but the sulphur drops. If you use only one or two or three| considered as a great boon; and seeing that one-fifth of the whole o 
washers—‘‘ No.” The washing has to be done at a temperature aboye| the gas consumers of this country are now users of gas cooking stove: 


80. Some of the coal we have used down there has analyzed 11.6 per|I think the matter well worth attention. 


cent. sulphur, and the average ig between 6 and 7 per cent. 
The President—That is very interesting information, 





In very few instances have I found the odor 


As regards the heating of 
our houses, we have in this country almost exclusively the old-fasl:- 
ioned, open fire grates—cheerful in appearance, and wasting a large 
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poreentage of the fuel. Various attempts have been made to improve 


these fires; but they have almost without exception been failures. 

| am of opinion that the principal reason why gaseous fuel has not 

en adopted more generally for heating purposes is that the price has 
been considered prohibitive—in many cases the various savings attend- 
int upon its adoption not having been fully taken into account. I be- 
lieve that gas should be sold at a very considerable reduction in price 
for purposes other than lighting. It may be taken that a gas cooking 
stove using gas at 3s. per 1,000 cubic feet, and a kitchen range with 
coal at 16s, per ton, are about on a par as to cost. It is, however, very 
different with gas fires. With these, the price of gas should be fully 20 
per cent. less than in the case of cookers; otherwise the cost is much 
too high to allow of their general adoption. 

The sale of gas for the purpose of heat and power was never culti- 
vated, but was rather held back, by the majority of our gas authorities 
until competition began to face them in the shape of the electric light. 
The wedding together of the two businesses—“‘ lighting ” and ‘“‘ heating 
and power”—was simply a “marriage of convenience;” and though 
some gas authorities claim that the price of gas should be the same to 
all consumers, I am not at one with them in this contention, and con- 
sider that, like all marriages of convenience, this one (light and fuel) 
will come to an end unless more favor is shown to the fuel. Though 
the gas sold in each case is exactly similar, the cost of that which is 
sold for heat and power is certainly considerably less than that which 
is used for lighting. The capital expenditure required for supplying 
lighting gas is about 5 times that required for the supply of gas for heat 
and power. In the one case, the greater portion of the annual sale is 
during 4 months of the year, and only then during a few hours per 
day; whereas if the gas is sold for other purposes, it may be said to be 
equally distributed over the whole year, and is burned on an average 9 
hours per day (Sundays excepted). 

Recently, Alderman Gibson, the Chairman of the Manchester Cor- 
poration Gas Committee, said: ‘‘ We are taking many hundreds a year 
out of the hands of the poor gas consumers, and putting it into the 
pockets of large ratepayers who are rich, and do not use gas at all. It 
is a monstrous robbery; but no one takes up that phase of the question 
atall. This claptrap phrase of relieving the ratepayers, is a ‘popular 
term; but it is utterly at variance with the truth, and utterly fal- 
lacious.” This is the opinion of a Chairman of a Gas Committee who 
has had almost a lifetime’s experience. By municipal authorities the 
subject should be looked at also from another point of view. The suc- 
cess of a town is largely dependent upon the health of the people, and 
upon their comfort and happiness. It is therefore the duty of munici- 
palities who are owners of gas works to so reduce the price of gas for 
heating and power purposes as to make it within the reach of every 
householder to adopt it. P 

The allowing of a discount when sold for these purposes appears in 
the past to have been the great difficulty, inasmuch as it would entail 
considerable capitalization upon the gas authorities; a duplicate set of 
pipes and a duplicate meter being necessary for each house. This diffi- 
culty, however, I am pleased to say need now no longer be taken into 
account, as fortunately there are means for registering the quantity of 
gas used without having recourse to the cumbrous wet and dry gas 
meters. The new registering device is not larger than an ordinary 
breakfast cup, and can be fitted alongside the stove without in any way 
being obtrusive—in fact, it becomes practically a part of the stove. 
Where adopted, the whole of the supply for the premises will pass 
through the master meter and the usual! pipes; and the registration for 
account purposes will be taken from this meter. For making a rebate 
on the amount of gas consumed by the stove, the registration of what 
we may term the discount meter will be taken, and a certain amount 
will be allowed upon each 1,000 cubic feet that has passed through it. 

When the public have been fully educated, and are alive to the ad- 
vantages of gaseous fuel, we may look forward with confidence to the 
return of our atmosphere to the state of purity existing prior to the days 
when solid fuel began to be so recklessly burnt; and I have little hesi- 
tation in saying that greater profits will accrue from the utilization of 
the products of combustion than from any policy, fiscal or otherwise, 
that the country may adopt. 


Correspondence 


(The Journat is not responsible for the opinions expressed by correspondents. } 








Electrolysis and a Cure Therefor, 
OFFICES OF Gray & NEILL, 
BRADFORD, Pa., April 2, 1904. 

To the Editors AMERICAN Gas Ligut JOURNAL: A satisfactory means 
preventing the destruetion of piping systems by electrolysis has been 
sought by gas and water companies for a number of years, and numer- 
ous schemes have been tried without avail, until it has become almost 
the universally accepted idea that absolute prevention of electrolytic 
action, where single trolley street railway systems were in operation, is 
impossible. The writer has been actively engaged for a number of years 


in dealing with the electrolysis problem, and can state positively that 
electrolytic action can be entirely prevented on any piping system, dis- 
tributing either water or gas, and regardless of the conditions which 
may exist. If such good results are desired, however, the old plan of 
in any way connecting the piping system to either the rails or the bus 
bar of the dynamo must be discontinued and the matter dealt with in 
an entirely different. manner. 

The extent of electrolytic action under any given conditions is pro- 
portional to the amount of current flow, and to that alone. The con- 
necting of a piping system to the railway system increases the amount 
of current flow on the piping system from 25 per cent. to 100 per cent., 
depending on how perfectly the bonding of the two systems is done. 
This being the case, it requires the exercise of only an ordinary amount 
of reason io see that, in making such connections between the two 
systems, we have increased the cause (7. e., current flow) of electrolytic 
action, and that such increase in the cause cannot but increase the 
effect. 

If gas companies would take more pains to make their piping systems 
poor conductors of electricity and bend their energies, not in trying to 
take current from their mains in the vicinity of the power station with- 
out suffering damage, but in preventing such currents from entering 
and flowing over their mains at all, they would have much less damage 
from electrolysis. 

It is not only possible, but extremely practicable, to so break up the 
metallic continuity of a piping system as to entirely prevent current 
from flowing thereon, and the writer can mention several very large 
plants where this plan has been used with perfect results. 


In this connection the writer would quote the following from an 
article written by an eminent consulting electrical engineer and one 
who is an authority on the subject of electrolysis: ‘‘The plan used to a 
great extent is the connection of the pipes to the negative side of the 
feeders, thus affording an easier path for the current than is afforded 
by the ground. If the pipes were without joints this would be an ex- 
cellent plan. Like joints in the rails, however, the pipe joints offer a 
considerable resistance, which in most cases is sufficient to cause the 
current to leave the pipe for the ground, to return again after passing 
the joint, and asthe amount of current that flows over the pipe is greater 
than it would be if such connections were not made, the result is that 
corrosion takes place very rapidly at such joints. 

‘* A better plan would be to break the continuity of the metal in the 
pipes by the insertion of insulating joints at suitable points, thus pre- 
venting any flow of current over the pipes. This plan of placing insu- 
lators or circuit breakers was not adopted at first because none had been 
devised. Quite recently such insulators have been used. 

‘‘T have recently taken measurements on the natural gas pipes in 
Wheeling, W. Va., to ascertain the flow of current from pipes to rails, 
and also the flow of current on the different lines of pipe. I will not 
give here a list of these measurements, but as a result of one made near 
the power house I found 300 amperes flowing from pipe to rail, the 
pressure being 10 volts, representing about 4-horse power. The gas 
company decided to place insulating joints in its pipe system. I have 
just returned from Wheeling where the work has progressed far 
enough to show that the lines wherein these joints have been placed 
have little or no current flowing over them, and when work is com- 
pleted their pipes will not act as return feeders for the railway, and 
electrolytic corrosion will cease. It will be a matter of indifference to 
the owners of these pipes what condition the street railway tracks may 
be in.” 

I also quote from another report, as follows: ‘‘The method hereto- 
fore adopted of draining the piping system of current, by connecting it 
to the negative side of the dynamos, is not the correct one, for then the 
pipes become return feeders for poorly bonded and undersized tracks, 
and rapid electrolytic corrosion takes place at the joints, due to the re- 
sistance offered by them to the passage of the current, When, how- 
ever, lines are cut up into sections by insulating joints, current will 
not flow to, over, or from them and they will not suffer from electrolytic 
corrosion.” Ae hot 

As the above bears out the experience of the writer in every case 
where this method has been adopted, I trust this communication may 
be of some benefit to your readers. Yours truly, A. Ross Gray. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
pn Sere 
Ir is said that the Northwestern Gas and Electric Company has ar- 
ranged for the construction of a power plant, which will cost well in 
excess of $200,000, on its works in Walla Walla, Wash. 





THE Public Service Corporation, ofNew Jersey, has arranged for an 
extension of its. gas mains from Montclair to and through the boroughs 
of Caldwell, Verona and Essex Falls. 





WE have received from the Detroit Stove Works copies of its newly 
issued 8-sheet gas range poster, and of its booklet, the title of which 
is ‘‘ Cooking with Gas.” Gas companies should have both, for there is 





much good in them. 
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Messrs, Linpsay & Co., of Chicago, inform us that,” owing to the 
great increase in their business, they bave secured commodious head- 
quarters and factory accommodations in the premises Nos. 195 and 197 
Michigan street. They say that under the new manufacturing condi- 
tions they will be easily able to turn out 25,000 incandescent gas man- 
tles per pay. 


A CORRESPONDENT in Denver, Col., writing under date of the 2d inst., 
says: ‘“‘The Boulder (Col.) Gas Company has been purchased by a lo- 
cal syndicate, who have reorganized the concern under the title of the 
Federal Gas Company. Those mainly concerned in the deal are large- 
ly interested in the Boulder Electric Light Company. Peter English, 
the President, and Frank English, the Secretary of the Boulder Gas 
Company, retired from the directory, and A. J. Mackay, H. Cassaday, 
A. A. Reed, E. A. Austin and T. B. Whitted now compose the Board of 
Directors. Mr. Whitted, who is the Manager of the Boulder Electric 
Light and Power Company, will become;Manager of the Federal Gas 
Company. The office fixtures and furniture of the Gas Company have 
been removed to the office of the Boulder Electric Light and Power 
Company. It is stated that the officers and directors of the Federal Gas 
Company, incorporation papers for which are now being drawn, will 
be A. J. Mackay, President; H. Cassaday, Vice-President; A. A. Reed, 
Secretary; Joseph Bergheim, Treasurer; T. B. Whitted, General Mana- 
ger. It was announced by Managcr Whitted that $15,000 will be ex- 
pended in the near future in extending the gas mains.” 








ADVICES by way of Marquette, Mich., are to the effect that the Han- 
cock (Mich.) Common Circuit has granted a franchise to the promoters 
of the Portage Lake Gas and Coke Company permitting them to con- 
struct and operate a gas works within the limits of Hancock. The life 
of the franchise is set for 30 years. Detroit and Chicago capitalists are 
back of the project which is represented locally by Herbert Baer, of 
Hancock. The Houghton Council also has been asked for a franchise, 
the intention of the Company being to serve the two towns, and there 
is little doubt that favorable action will be taken. 





Mr. Frep. J. Lucey, for several years Managing Director of the Natick 
(Mass.) Gas and Electric Company, has gone into the field of gas and 
electric engineering, as a specialist, on his own account. His head- 
quarters are in the Ames Building, No. 39A, Boston, Mass. 





Mr. VauGHN W. Dvukg, whose resignation as Superintendent of the 
Nassau County (L. I.) Gas Company was recently reported, has beeu 


appointed to a department superintendency in the Consolidated Gas 
Company, of New York. 





Mr. CHARLES F’. GiTTENs has resigned from the directorate of the 
Nassau County (L. I.) Gas Company, and also from the Secretaryship 
of the Hempstead (L. I.) Gas Light Company. It is quite on the cards 
that the supplying of gas on Long Island, in the counties of Queens, 
Nassau and Suffolk, will be of much importance and magnitude with:n 
the balance of the current decade. 





Mr. GrorGE M. Lawrence has been appointed Receiver of the prop- 
erties:of the Canon City (Col.) Gas Company. He is largely interested 
in the property, and the receivership does not mean that the enterprise 
is to be abandoned. Quite the contrary, it likely indicates that the 


Company’s affairs will be put in shape to properly work the field that it 
sought to suppiy. 





Mr. MALcoLo 8. GREENOUGH, President of the Cleveland (O.) Gas 
Light and Coke Company, has been appointed by Governor Herrick a 
member of the Board of Trustees of the Ohio Archaeological and His- 
torical Society. 





Mr. S. H. Hess has been appointed Manager of the Traverse City 
(Mich.) Gas Company. 





Mr. C. F. CaTTELL, Superintendent of the Gas Company, of West 
Chester, Pa., has made final arrangements for the betterments on that 
plant. These include the virtual reconstruction and equipment of the 
purifying system. 





THE voters of Danbury, Conn., have decided adversely on the propo- 
sition that the city acquire the plants of the Danbury and Bethel Gas 


and Electric Company for operation on municipal account. 





Mr. W. H. P. HILt has been appointed Manager of the Salinas (Cal.) 


Mr. JoHN Beckrorp HILL, one of the organizers of the Beverly 
(Mass.) Gas Company, and for many years its Treasurer, died at \iis 
home in Beverly the morning of March 28th. Deceased was born in 
Beverly, July 16th, 1824, and from his early youth was prominent in 
the business, political, Masonic and social circles of his native district. 
He represented Beverly in the State Legislature for three terms—1554, 
1874 and 1876. His wife and three children survive him. 





Captain J. H. KAvKg, one of the organizers of the Wooster (O.) Gas 
Company, and its President at the time of his death, died at his home 
in Wooster, the morning of Sunday, March 20th. Deceased was in his 
87th year, having been born in Wooster township, O., December 15th, 
1817. Despite his advanced years, his vigor and health would seem 
pretty well illustrated through the remark that he attended the last 
session of the Ohio Gas Light Association, held in Cleveland the week 
before his death. No silver spoon was his in his babyhood, nor was 
indolence the portion of his youth, but rugged health, a sharp intellect, 
honesty of purpose and well pursued methods brought him wealth, the 
respect of his fellow townsmen and the affection of his intimates. A\- 
though much more largely concerned in other business enterprises in 
Ohio, his particular pet was the Wooster Gas Light Company, and his 
rugged personality was one well and favorably known to the fraternity 
of the State. He was an active member of the Ohio Gas Light Associa- 
tion, and seldom missed one of its meetings. He was a member of the 
Board of Trustees of the University of Wooster, which institution he 
helped to found in 1866. 





THE Western Gas Construction Company, of Fort Wayne, Ind., has 
been awarded a contract, for the placing of a 6-foot 6-inch water gas 
apparatus of the latest approved style of construction, on the plant of 
the Stamford (Conn.) Gas and Electric Company. 





Tue Providence (R. I.) Legislature has vetoed the application of the 
Providence Gas Company. to increase its capital stock from $3,250,000 
to $4,000,000. 





THE Supreme Court of New York has granted Mr. Edward C. At- 
water, Receiver of the Consolidated Gas and Electric Company, of 
Batavia, N. Y., permission to shut down the gas plant on the ground 
that the plant is being run at a loss. 





ADVICES by way of Hartford, Conn., dated April 1st, are to the effect 
that the New London (Conn.) Gas and Electric Company, has reduced 
the price of gas from $1.75 to $1.50 per 1,000 feet. There is also to be a 
change in the discounts. The discounts on illuminating gas run from 
5 cents to 25 cents per 1,000 feet, according to the quantity used, mak- 
ing the net price from $1.45 to small consumers to $1.25 to the large 
consumers, The price for fuel gas remains the same, but the discounts 
are larger, being from 14 to 35 cents per 1,000 feet, making the net 
price to the large consumers $1.05. The price of electric light also re- 
mains the same—15 cents per kilowatt, but for this also the discounts 
are larger, making the price to the small user 144 cents and to the large 
users 11} cents net. The new rates took effect the Ist inst 





On complaint of the Mayor and Common Council of Dover, Vice- 
Chancellor Pitney has made an order requiring the Dover, Port Oram 
and Rockaway Gas Company, to show cause why a receiver should 
not be appointed. It is claimed that the Company is insolvent, but no 
schedule of assets or liabilities is given. ,. 





At the annual meeting of the American Gas Company, of Philadel- 
phia, the Directors elected were: M. W. Stroud, Lewis A. Riley, J.C. 
Lowry, Edward B. Smith, J. 8. Jenks, H. C. Jones, E. H. McCullough, 
Philadelphia; William Carpender, Edmund Penfold, W. R. Beal, 
New York; C. J. Carpender, New Brunswick. The Company reports 
a very successful year. 





AT the spring municipal election in Iowa Falls, Ia., the proposition 
to grant a 25-year franchise for the operation in that city of a crude vil 
gas plant, on the petition of W. H. Woods and W. H. Harrison, of 
Chicago, was assented to. 





Mr. PLEASANT, Ia., has also voted in favor of establishing a gas plant. 





Mr. Puito Jones, for several years in charge of the Monterey Coun- 
ty (Cal.) Gas and Electric Company has accepted a responsible position 
with the California Light and Fuel Company, of San Francisco. It is 
understood that his first active service in connection with the concer 





Light and Power Company. He assumed charge the Ist inst. 


will be the direction of the plant at Watsonville, Cal. 
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The Market for Gas Securities. 
RT ah 

Returning reason, respecting the stability of 
the gas business of New York city, seems to 
have visited the Broad street temple wherein 
gentile and Hebrew frequently contest for 
financial supremacy. The ‘gas grab” looks 
to have an excellent chance to come down to 
Mr. Murphy’s man—Mayor McCiellan—for ap- 
proval or disapproval, and as both are in favor 
of doing the greatest good for the public of the 
city, the chances are all in favor of the Mayor 
assenting to a measure that in 5 years’ time will 
put the gas works where they properly belong; 
that is, on the east bank of the East river. 
Consolidated closed to-day at 2014 to 202. 

Brooklyn Union moved up sharply to 201 
bid, holders asking 205. Keep your eyes on 


this security, for another $5,000,000 issue of 
convertibles would readily be absorbed by those 
who control its fortunes. Baltimore Consoli- 
dated is strong, at 72} to 723. Peoples, of 
Chicago, looks very tempting at 96}, and the 
‘*peggers” say (but don’t swear) that Laclede 
common is 90 bid. 








Gas Stocks. 





Quotations by George W. Close, Broker and 
Dealer in Gas Stocks. 
16 Waut Srrezet, New Yorx O:rx. 
Apri 11, 
a ~All communications will receive particular atten- 
on, 
e following quotations are based on th 
of $100 per share. aS ar 
N. Y. Oity Companies. Capital. Par. Bid. Asked. 
Consolidated ....0....0++0+0$73,177,000 100 221% 202 
Central Union, Bonds, 5's. . 3,000,000 1,000 104 106 
Equitable Bonds, 6’s........ 1,000,000 1,000 105° .. 
“ . Ist Con.5’s....... 2,300,000 1,000 118 120 
Metropolitan. ...... ....sees 658,000 ‘a 108 = 112 
Mutual seeeeeceecececesesese 3,500,000 100 260 290 
Municipal Bonds............ 750,000 
New Amsterdam Gas Co. .. 


Bonds, 5°S .sssseeeeee0ee 11,000,000 1,000 105% 106 





New York & Richmond Gas 
Co. (Staten Island)...... 1,500,000 
Ist Mtg. Gold Bds. 5 p. ct. 1,000,000 
Northern Union, Bonds, 5’s. 1,250,000 
New York and East River.. 
Bonds 18t 5'8......+se002 3,500,000 
** 1st Con. B'S. peers 1,500,000 
Standard,....seseccesseseees 5,000,000 


Bonds, ist Mortgage, 5’s 1,500,000 

TWOMOES . ccccccccsnvcocesece 299.650 
Out-of-Town Compantes. 

Brooklyn Union ....seseee00 15,000,000 

= ** Bonds (5's) 15 000,000 

Bay State.......seeceeee-- 50,000,000 


** Income Bonds..... 2,000,000 
Binghamton Gas Works... . 450,000 
be lst Mtg.5°s.... cee 509,000 


Boston United Gas Co.— 
ist Series 8. F. Trust.... 7,000,000 
ee se 4... 8,000,000 
Buffalo City Gas Co........ 5,500,000 
- ** Bonds, 5’s 5,250,000 
Capital,Sacramento.. ..... 500,000 
Bonds (6°8)....0.ssse0e- 150,000 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 
Cincinnati Gas and Electric 
GR wiccensscsescene eecceess 29,000,000 
Columbus (O.) Gas Co., Ist 
Mortgage Bonds.......... 1,500,000 
Columbus (O.) Gas Lt. & 
Heating Co....sccssessses 1,682,750 


Preferred.......sse0+--. 3,026,500 
Consumers, Jersey City 
Bonds .....cccecsscccscece 600,090 


Consumers, Toronto..... ees 1,700,000 
Consolidated, Baltimore... 11,000,000 
Mortgage, 6’8........... 3,600,000 
Chesapeake, ist 6’s..... 1,000,000 
Equitable, ist 6’s....... 910,000 
Consolidated, ist 5’s.... 1,490 000 
Consolidated GasCo.ofN.J. 1,000,000 
** Con. Mtg. 5’s...... 380,000 
Consolidated G. & E. Co.'s. 
Little Falls, Ni Y.......008 90,000 
BORES ..0drepeiccccccee 75,008 
Detroit City Gas Co........ 4,825,500 
‘* Prior Lien 5’s....... 5,603,000 
Detroit Gas Co., 5°8.... sees $31,000 
©. FRO, DBcccccccccccce 16,000 
Equitable Gas & Fuel Co., 

Chicago, Bonds........... 2,000,000 
Essex and Hudson Gas Co. 6,500,000 
Fort Wayne ........seeee00. 2,000,000 

os Bonds...... sees 2,000,000 
Grand Rapids Gas Lt. Co. 

Ist Mtg.5°S........seceeees 1,225,000 
aE, . . ccccmepsssacecece 750,000 
Hudson County Gas Co., of 

New Jersey.....sseseees+ 10,500,000 

" Bonds, 5’s...... 10,500,000 
Indianapolis...... soe eeeeeee 2,000,000 
** Bonds, 6’s....... 2,650,000 


Jackson Gas Co...ccesecees 250,000 

ee  * © y Seren 290,000 
Kansas City Gas Light Co., 

of Missouri............... 5,000,000 


Bonds, 1st 5’s..........-. 3,822,000 
Laclede, St. Louis ........+. 10,000,000 

Preferred......... ssse0. 2,500,000 

Bonds ......s005 seseeees 10,000,000 
Lafayette Gas Co., Ind..... 1,000,000 

Bonds .....00+ seceeesees 1,000,006 
Louisville. ........seseeseees 2,570,000 
Madison Gas & Elec. Co. 


Ist Mtg. 6’8......... 350,000 
** 6 per cent. scrip, 
due 1910.....e006 100,000 


Montreal, Canada.......... 2,000,000 
Nashville Gas Lt, Co........ 1,000,000 
Newark, N. J.,Con.GasCo. 6,000,000 


Bonds, 6's .....sse0r6 ++» 4,600,000 © 


New Haven......csscessceess 1,000,000 
Peoples G. L. & Coke Co.,of 
CHICAZO...020sesee-e0000 25,000,000 
Peoples Gas Lt. & Coke Co., 
Chicago, ist Mortgage.... 20,100,000 
2d ™ se+- 2,500,000 
Rochester Gas & Elec. Co.. 2,150,000 
Preferred........ssse00 2,150,000 
Consolidated 5’s........ 2,000,000 
San Francisco, Cal. Prerriity 15,800,000 
St. Joseph Gas Co. 
« ist Mtg. TBrécesece 751,000 
St. Paul Gas Light Co...... 1,600,000 
ist Mortgage 6’s........ 650,000 
Extension, 6°S...0-sse00s 600,000 
General Mortgage, 5’s.. 2,465,000 


100 

1,000 
1,000 
100 
100 


1,000 
500 


1,000 
100 
1,000 
100 
100 


50 
106 


100 
1,000 


100 
50 
1,000 
100 


1,000 


60 
1,000 
100 
1,000 
100 
100 
1,000 
100 
50 
1,000 
25 


100 


1,000 


3t 


10244 


105% 


109% 111 
106 108 
125 13 
145 155 
116 117 
130 
201 205 
113 115 
3/16 4 
“a 75 
28 30 
93 96 
82 85 
47% 50 
444 4 
65 69 
35 
104 104% 
963g 965, 
101 101% 
8844 89% 
1U7%_ «109 
100 102 
218 225 
12% 
11 
re 112 
15 17 
86 90 
100 
100 
f 50 
9946 100 
75 75% 
984% 100 
-< 101 
39 40 
tb 
104% 105 
245 §265 
58 59 
108 104% 
55 65 
103% 106% 
73 % 
101 102% 
“ 36 
102 104 
90 100 
90 100 
109% 110 
‘ie 60 
60 65 
136 140 
107% 108% 
85 87 
218 18434 
110 =< 
56 58 
105 10554 
64 70 
964 9654 
104 
88 
118 i 
874% 90 
ee 55 
92 9646 
45 47 
113 116 
112% 115 
92 93 

























Syracuse, N. Y. .....seeeeee 1,975,000 100 46 48 

Bonds....... + 2,047,000 1,000 94 96 
Washington, D. C . 2,600,000 20 28834 290 

First mortgage 6’s . 600,000 a ‘i “ 
Western, Milwaukee... + 4,000,000 ‘ as 
Wilmington, Del..... a 600,000 50 86.280 
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Economical Gas Apparatus Construct'n Co.,Toronto,Ont, 584 
Fred. Bredel Co., Milwaukee, Wis............secesseeeees 58) 


Kerr Murray Mfg. Co., Fort Wayne, Ind........s..ees00. 592 
Logan Iron Works, Brooklyn, N. Y......- sescessesseess 396 
R. D. Wood & Co., Philadelphia, Pa....... secsessceee... 594 
Riter-Conley Mfg. Co., Pittsburg, Pa........ccsececeeess 595 
Stacey Mfg. Co., Cincinnati, O........6.--.0005 oé6cc adecce SRS 
The Gas Machinery Co., Cleveland, O..............s0ee0. 580 
The Western Gas Construction Co., Fort Wayne, Ind... . 560 


PRODUCER POWER PLANTS. 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont. 584 
&. D. Wood & Co., Philadelphia, Pa......cccssseccssecses 594 


TAR AND CARBONIC ACID EXTRACTOR. 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont. 584 
Fred. Bredel Co., Milwaukee, Wis....cccccccccccssseccees O80 
Stacey Mfg. Co., Cincinnati, O....cccccccccccsccsccccccses SOD 
The Gas Machinery Co., Cleveland, O.....csesssessee---- 580 
The Western Gas Construction Co., Fort Wayne, Ind... 560 
AMMONIA CONCENTRATORS. 
Fred. Bredel Co., Milwaukee, Wis.......scccccssssess..-- 580 
Michigan Ammonia Works, Detroit, Mich............++.. 58) 
The Gas Machinery Co., Cleveland, O......ccseseseessens 580 
The Western Gas Construction Co., Fort Wayne, Ind... 560 
” GAS METERS, 
American Meter Co., New York and Philadelphia,........ 599 
Detroit Meter Company, Detroit, Mich......sesesssesees S59 
D. McDonald & Co., Albany, N.Y..........sse-+-seeeees 597 
Helme & McIihenny, Philadelphia, Pa................ sees 599 
John J. Griffin & Co., Philadelphia, Pa.......ssseSceveee+ 600 
Keystone MeterCo., Royersford, Pa......cceseceseeseses 598 
Maryland Meter and Mfg. Co., Baltimore, Md,,.,...... -. 896 
Metric Metal Co., Erie, Pa...cscscsscccseccssssesesecessces 99 
Nathaniel Tufts Meter Co., Boston, Mass,...........0005 598 
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PREPAYMENT METERS. 
American Meter Co., New York and Philadelphia. ...... 599 


INCLINED BRETORTS. 


Adam Weber Sons (Graham, Morton sharpens System) 5385 


D. McDonald & 8, MR TEs Zan ccccc casecn cesnteees -» 897 Fred. Bredel Co., Milwaukee, Wis. . ee 580 
Helme & Mciihenny, Philadelphia, Pa......... sseeeeeees £991 Geo. G. Ramadell, New York City........ccc00. 0 eevee 578 
John J. Griffin & Co., Philadelphia, eee Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 578 
Keystone Meter Co., Royersford, Pa.......--: octcpee eee 


PREPAYMENT METER ATTACHMENTS. 
Reeves Mfg. Co., New Haven, Conn.....scccsesve----0--- 590 


Nathaniel Tufts Meter Co., Boston, Mass.... Sa 


GAS AND WATER PIPES. 
Davis & Farnum Mfg. Co., Waltham, Mass.........++++. 592 
Donaldson Iron Oo., Emaus, Pa.............-.. evescccces S86 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont. 584 
M. J. Drummond & Co., New York City......cc0ss.s+0.. 584 
R. D. Wood & Co., Philadelphia, Pa........csivesseoveces S04 
Warren Foundry and Machine Co., New York City...... 584 
GAS COALS. 


Berwind-White Coal Mining Co., New York and Phila. 590 
Perkins & Co., New York City......ccccssscscccccecsecees 590 
Westmoreland Coal Co., Philadelphia, Pa............... 591 


SPECIALTIES FOR OIL AND PIPE LINES. 
S, R. Dresser, Bradford, Pa 


GAS MAIN STOPPERS, 
Safety Gas Main Stopper Co., N.Y. City..ccoce saoceseces OM 


MAIN AND SERVICE LAYING. 


Sullivan Bros., Flushing, N. Y........... 540 


GAS TAPPING MACHINES. 
George Light, Dayton, itdihineenees owveetsc@mibabianit 584 
H. Mueller Manufacturing Company, Decatur, Ills...... 577 
CANNEL COALS. 


Perkins & Co., New York City.ccccccsccsscceccccesecsss. 50 


STOKING MACHINERY. 


G. B. Dosmligh, TG Bet Gae occccccccc ccccccccccce cases 589 
CONVEYORS. 

Adam Weber Sons, New York City........ccscscsccecess 588 

C. W. Hunt Company, New York City............... coos 581 


pact nga nao camera Co.,Toronto,Ont. 584 


Fred. Bredel Co., Milwaukee, Wis... coSecccccces.-.. O80 
G. A. Bronder, New. York City.,.. Svescossccccecs OBO 
Kerr Murray Mfg. Co., Fort Wayne, Sell cecnscina, iesae 592 


The Brown Hoisting Machinery Co., Cleveland, O....... 577 
The Gas Machinery Co., Cleveland, O...........cceseeee. 580 
The Jeffrey Manufacturing Co. , Columbus, O........... 590 
The Link-Belt Engineering Co., Philadelphia, Pa......,, 581 
The Link-Belt Machinery Co., Chicago, Ills.............. 584 
The Western Gas Construction Co., Fort Wayne, Ind... 560 


CHARGING BARROWS & COAL WAGONS. 


Kerr Murray Mfg. Co., Fort Wayne, Ind..... coccccccccce OOS 
Stacey Mfg. Co., Cincinnati, O..........ccsccsescccccccces BOD 
GAS ENRICHERS,. 
Standard Oil Co., New York City...........scccsescceces 551 
Sun Company, Pittsburg, Pa..........sccccsececesesececcs SO 


The Sun ORGe. FMAM PO. crcecevccccoctésetescsccs 391 


COKE CRUSHERS, 
C. M. Keller, Columbus, Ind...........scccscesecsscccccs SOL 


eeeeee tesceccescccececes SOO 


The Jeffrey Manufacturing Co., Columbus, O 


STEAM BLOWER FOR BURNING BREEZE. 
The Connersville Blower Company, Connersville, Ind... 597 


ee eseee 


ECONOMIZERS. 
Green Fuel Economizer Co., Matteawan, N.Y 
GAS GAUGES. 
Waterbury, Conn. 


582 


The Bristol Co., sseeee cee 


582 


sees eeeees 


GAS GOVERNORS, 


Connelly Iron Sponge and Governor Co., NewYork City 577 
Fred. Bredel Co., Milwaukee, Wis..........csccecssssseee 580 
Isbell-Porter Co., Newark, N. Js savor coddeceetbebssad athe 504 
BR. D. Wood & Co., Philadelphia, Pa.......cccccceccscces 504 


CEMENTS, 


C. L. Gerould, Bloomington, Eid .nocrccoaois seeecccccess 588 
W. A. Ross & Brother, New York City 


eee Pee eee Seer es 


RETORTS AND FIREBRICKS. 


Adam Weber Sons, New York City cecces seecepeccceceees 398 
Baltimore Retort and Firebrick Co., Baltimore, Md... 588 
Brooklyn Firebrick Works, Brooklyn, N. Weedsapecesaces 588 
Henry Maurer & Son, New York GOD. cccantenindns eeeee 5R8 
James Gardner, Jr., Co., Pitteburg, Pa........0csc0 eens 
J. H. Gautier & Co., Jersey City, N. 6 csr snginusnninbaie 588 
Laclede Firebrick Mfg. Co., St. Louis, Mo 588 
Missouri Firebrick Co., St. Louis, Mo. sees vasceesees O88 


eee ee 


Parker-Russell Mining and Mfg. Co., St. Louis, Mo..,.., 578 


Connelly Iron Sponge & Gov. Co.(Drake’s [Eng.] System) 


VERTICAL 8S. 


Adam Weber Sons (Oscar B. Weber's Construction) 588 


Poded 


ow 
Fred. Bredel Co., Milwaukee, Wis....... poececcescens ooo» 580 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo. 578 


2 


REGENERATIVE FURNACES. 
Adam Weber Sons, New York City.....cs.sccesecesess. S88 


Bartlett, Hayward & Co., Baltimore, Md...... ‘sem eneses GOO 
Fred. Bredel Co., Milwaukee, Wis.........sesseeesees eves 580 
J. H. Gautier & Co., Jersey City, N. J..:.......-- socdece OOO 
Laclede Firebrick Mfg. Co., St. Louis, Mo........... coos 588 
Missouri Firebrick Co., St. Louis, Mo. ........seseesceees 588 


Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 578 
SELF-SEALING MOUTHPIECE DOORS. 
Continental Iron Works, Brooklyn, N.Y. 


(Continued on page 577.) 


DIVIDEND NOTICE. 


OFFICE ov Tas Unrrep Gas IMPROVEMENT CO., 
KX. W. Conner Broap and ARCH S87s., 
March 9, 1904. 


PHILADELPHIA, Pa., 


The Directors 
of 2 per cent. (one dollar per share), — “pril 15th, 
1904, to stockhol oon eet Se « 
March 31, 1904, Checks wil 

1502-4 LEWIS Take, Treasurer. 





have this day declared a quarterly dividend 


lose of business, 


Situation Wanted. 
EXPERIENCED MANAGER. 


Thoroughly ier s with ever waeebeee = ¢ department of the business 
Coal or water gas. in economical operation an: 
development of B... sper ely Can guarantee results 

Young man. Excellent references. 


1500-tf Address, ‘“‘ DIVIDENDS,” care this Journal. 


WANTED, 

A YOUNG MAN, having soms knowledge 
of manufacture of coal gas, laying mains and 
services, house piping, etc., to take charge of 
such work in a Southern city of 12,000. 

1505-1 Address, ‘‘S. J. L,”’ care this Journal. 


WANTED, 


Second-Hand, Steel Tank Holder. 
Fifty to 75,000 cubic feet capacity. Address, 
WEST SIDE GAS COMPANY, 



































see eeeteeereees 1505-1 KINGSTON, PA. 
Fred. Bredel Co., Milwaukee, Wis..........0000++++++ vee 590 a 
Isbell-Porter Co., Newark, N. J......... ecavoregevecoesoes 594 
Kerr Murray Mfg. Co., Fort Wayne, Ind.......sssesceees 592 Ww | LL BU Y 
Logan Iron Works, Brooklyn, N.Y¥........ese00s eh eeceee 596 A Good Gas, or Combined Gas and 
_ ney erm Philadelphia, Pa......s.cscesessseces O04 Electric Plant. 
tacey Mfg. Co., Cincinnati,O...... seduibeostenatacneegne 595 
The Gas Machinery Co., Cleveland, O.......006-:. sess sso | Not particular as to location if it is a good 
The Western Gas Construction Co., Fort Wayne, Ind... 560| proposition. Address, “PURCHASER, 
1505-1 Care this Journal. 
CHIMNEY CONSTRUCTION. 
Adain Weber Sons, New York City...........0+ seeeeess 588 FOR SALE ATA AT A BARGAIN. 
IN NDESC ° 
ee a ee A. 50,000-foot, Wrought Iron 
D. M. Steward Mfg. Co., Chattanooga, Tenn............. 580 Gasholder, in Brick Tank, 
General Gas Light Co., Kalamazoo, Mich...... +++» 579 | With lattice iron guide framing, in first-class condition. Blue 
Welsbach »Gl BOR Th. Fiveossseseesecstiie 586 | prints on application. 
eS. F . TH EWaRiErTA Co CONSOLIDATED GAS CO., 
BURNERS, 1506-2 Marietta, 0. 
D. M. Steward Mfg. Co., Chattanooga, Tenn............ 580 
Wm. M. Crane Co., New York City... ........ 0000505 o+++ 581 FOR SA LE. 
————=—__—_ 
LAVA GAS TIPS. New 140,000 Cubic Foot, 2-Lift Holder 
D. M. Steward Mfg. Co., Chattanooga, Tenn... ........ 580 with Steel Tank. 


For full particulars, address, 


1505-4 ** M.,”’ care this Journal. 


FOR SALE, 


8-inch Rotary Exhauster, with by-pass 
and valves. 
6-inch Dry Center Valve. 


Scrubber, 3 feet by 16 feet. 
Allin good order. Apply to A. B. FARQUHAR CO ,LTD,, 

















Wanted, Position 
AS SUPERINTENDENT, 
bd, Lyte kt Fe ye and su 


Address, “* UP- TO-DATE," 
1005-4 Journal. 


Wanted, Position 
AS MANAGER 








1494-tf Address, “ T. W.,”’ care this Journal. 


WANTED, 


Position as Manager 
Or Superintendent, 
ay Cpe ee Have had 7 years’ 


as manager. ey 
— 


and water Adiress a. 








The Kreischer Brick Mfg. Co., New York City.......... 588 





Cement. 








rintendent. Under- 





Of gas, or-gas and electric light plant, by a 
man who can show first-class results in for- 
mer positions. South or Southwest preferred, 


rience in the 
40,000. Have 
of references fur- 


FOR SALE. 


Water Gas Machine, Lowe, U.G.I. make, 





f coal and water gas; also. the| complete, excepting linings and checker- 
etebree = an furnish req required refer.| brick. This machine will make from 100,000 


to 150,000 cubic feet in 24 hours. 

One No. IV. Sturtevant Blower. 

One 10-Horse Westinghouse Blower 
Engine. 

Above all in good working order. Will sell 
cheap if taken at once. 


MARSHALL GAS LIGHT CO., 
1504-5 MARSHALL, MICH. 


 ). v.- vse, 
CHEMICAL ENGINEER 


—IN— 


GAS MANUFACTURE, 


P. 0% BOX 2043, PHILADELPHIA, PA. 

















For Building, Repairing, Jointing and Glaz- 
ing Clay, Brick or Iron Retorts. 


Pees Building and Repairing Furnaces in or 


out of Action. 


For Cireulars, Address, 


W. A. ROSS & BROTHER, 


{11 $0. WILLIAM §T., 
NEW YORK. 
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(Continued from page 576.) 
STREET LAMPS. 
Thos. T. W. Miner, New York City ............... ...... 581 


ee ee Phila... 586 FOR LIFTING PURIFIER COVERS IN GAS HOUSES. 



























































‘onnelly Iron Sponge and Governor Co., New York City. 577 A WRITE FOR PARTICULARS. a ; . 
Fred, Bredel Co.. Milwaukee, WisS...........0..sccesceees 580 . * a 0 Lie 
Kerr Murray Mfg. Co., Fort Wayne, Ind................. 592 Th B W H t g M h y on 
R. D. Wood & Co.. Philadelphia, Pa . .......... ssseee.. 594 e ro fl O1S inl ac iner ie ; Be 
a 2g meee i agama onsen oe 1436 St. Clair Street, Cleveland, O. :eett 
Bean ovo oe pag esa ee datigdemamiaa 217 Havemeyer Building, New York. te 
PURIFYING MATERIALS. —— + Pan 
Coanelly [ron Sponge and Governor Co., New York Vity 577 Bi ss raetentn ene 
VALVES. bat ie 
Continental Iron Works, Brooklyn, N. Y........ 594 Fy a 
Economical Gas Apparatus Construct’n Co. ,Toronto,Ont. 584 Mueller Swe ated Joint Meter Connections E uy 
Isbell-Porter Co., Newark, N. J.............cccesceee- 594 a By 
Kerr Murray Mfg. Co., Fort Wayne, Ind ............... 592 : 
Ludlow Valve Manufacturing Co., Troy, N.Y....... .. 58! 
R. D. Wood & Co., Philadelphia, Pa.................. 594 
Stan Bee. Cts, ClmOieMall, Ono cccccccccccicccccecccccccs 395 
The P. H, & F. M, Roots Co., Connersville, Ind........ 583 
The Western Gas Construction Co.,FortWayne,ind... 560 
EXHAUSTERS. 
Connelly Iron Sponge and Governor Co., New York City 533 
Isbell-Porter Company, Newark, N. J...... sda dees 'eeo We 
Kerr Murray Mfg. Co., Fort Wayne, Ind............ £92 
The Connersville Blower Company, Connersville,Ind . 593 
The P. H. & ¥. M. Roots Co., Connersville, Ind..... .... 583 
ELECTRICAL APPAKHRATUS. 
Wm. Henry White, New York City..........)... ....... 695 
PURIFIER SCREENS, 
John Cabot, Hoboken, N. J.......-..005--20 0s sree aeeeee 580 | 
GAS STOVES. 
American Meter Co., New York and Philadelphia....... 585 
American Stove Co , Cleveland, O ............ccccee-eece 537 | = 
Detroit Stove Works, Detroit and Chicago............... 598 | C—1034. if i 
neni te tanh, sas ne Gas Meter Connections, Lead, Sweated Joint. ye yen eg meter couplings on one end and meter cock on el fi 
Nathaniel Tufts Meter Co., Boston, Mass.. ..,,......... 598 rs } 4) 
HOT WATER HEATERS. . se Sas 2 ¥ ‘ > eS iE rt 
wiiiimibiaL nA. ...-..... net | Little econom’es here and there make a general economy that is very ae 
GASHOLDER TANKS. | telling at the end of the season 
J. P. Whittier, Brooklyn. N.Y........... 9 ae ap Chae 582 | i 4 a 
GASHOLDERS. | Mueller Sweated Joint Meter Connections are made cheaper than 
Bartlett, Hayward & Co., Baltimore, Md................ 598 y 2 ° § 
Oldies tek Bebe ees ET... so:|{ your men can make them, and they save a little on each meter installed. 
Cruse-Kemper Co., Philadelphia, Pa. ........ (ina ce ebteks 579 | , . g vi ; ] m k a ver consid era le diff r- 
Davis & Farnum Mfg. Co.,Waltham, Mass...... ..... .. 592 A season's total of these nae ings wil ane y b . 
Deily & Fowler, Philadelphia, Pa................. seses. 596 | ence 1n the inrome of your p! ant. 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont. 584 | Z 
et hae wee oes ne ae ane: eperialigt Wet. a Mueller Sweated Joint Connections are made in six classifications, with 45 different sizes and specifications in 
ron Works, Brooklyn, N Y......cecesceeessseees AQ6 | Prete ERE ET : ad F : 
R. D. Wood & Co., Philadelphia, Ps..........c.. ... «cc. 304 | each class, They are made with special pattern shouldered fittings sweated into the swedged lead pipe. 
Riter-Conley Mfg. Co., Pittsburg, Pa...... ....... coos 5G | Each connection is given a working test before packing and is unconditionally guaranteed. 
Stacey Mfg. Co., Cincinnati, O....00+. .....++0+-.. ose am Mueller Meter Connections can be seen on exhibition at the MUELLER EXHIBIT on F street. between 4th 
STORAGE TANKS. '| and Sth streets. Palace of “annfactures, WORLD'S FAIR, ST. LOUIS. April 30 to December 1, 1904. 
Stacey Mfg. Co., Cincinnati; O......ccccccccsccsces-cocess SMD | 
PAINTS. | 
National Paint Works, New York City................:.. 592 4 MUELLER MFG 60 e DECATUR ILLS lj. $. 4. 
- s - . 
| PATENTS, TRADE-MARKS, COPYRIGHTS. ’ , ’ 
Royal E. Burnham, Washington, D. C............. ...s.. 580 




















l 
An inexpensive device for admitting air into purifying boxes. Belted direct to exhauster shaft 
the speed of blower is automatically regulated. Size shown in cut, 10 inches by 10} inches by 16 
q inches, has a capacity of 172 cubic inches per revolution, and can be speeded to admit percentage 7 


of air desired. Specially designed for gas companies. A large number of these machines are now 
= in daily use, giving entire satisfaction. 


= 
CORRES PYPYPoNDENCE SOoOUtICITEOD. 


Gonnelly Iron Sponge and Governor Go., 


395 BROADWAY, NEW YORK CITY. 





rss 


TELEPHONE, 3033 FRANKLIN. CABLE ADDRESS, GOVERNORCO. 
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PARKER-RUSSELL MINING AND MFG. CO, 


PROPRIETORS OF THE 


OAK HILL GAS RETORT 482 FIREBRICK WORKS. 


St. Louis Office: 417 Pine Street. New York Office: Aldrich Court, 45 Broadway. 
WE MAKE A SPECIALTY OF WATER GAS LININGS AND CHECKER BRICK. 


Half and Full Depth Benches of Our Own Design, Containing 6, 8 or 9 Retorts. 


SLOPERS —We have perfected plans of INCLINED RETORT BENCHES, designed to meet conditions 
prevailing in America, and constructed entirely of American materials. 

















We Build Benches Complete, Ready for Gas Making. Also 


RETORT HOUSES, 
COAL, ad COKBRE CONVEYING MACHINERY. 





Plans, Specifications and Estimates Cheerfully Furnished. 
CORRESPOND ENCHEH SOLICITED. 


FRANK D. MOSES, 


Leng Distance Telerhone, Long Distance Telephone, 
1922, Trenton, N. J. 3 . °9 1922 Trenton, N. J. 


DONSITUCtINg Engineer and Gontractoy. =| 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE 


a _$_ CORRESPONDENCE SOLICITED. —.-_ 














GEO. G RAMSDELL.. 


DRAKE’S SYSTEM OF INCLINED’ RETORTS. COAL AND COKE MACHINERY. 
P. H. & F. M. ROOTS CO. GAS EXHAUSTERS, HIGH OR LOW PRESSURE. 
AMMONIA CONCENTRATING PLANT. 





ory 











AIR DEVICE for Admitting a Proper Percentage of Air into Purifying Boxes. 





Governors, Gas Valves, Cast Iron Specials, Gauges, Photometers, Gas Specialties. 





TELEPHONE, 3553 Spring. 530 BROADWAY, NEW YORK CITY. 








FREDERIC EGNER, 
Gas Engineer, 








WASHINGTON BuMK AULD, 1H Chollar’s System of Gas Purification, 
om, Gilman dasa con meena THE PURIFIED GAS REVIVES THE FOULED OXIDE. 





of proposed or patented processes; relative earning power 

te capitalization, and management. Will NOT undertake | 
te furnish apparatus or material, or to contract for the 
erection of works. 
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HE HUMPHREY LIGHT is made in 
its entirety in our own shops. 
Our lamp business is not a 

side issue jobbed out among var- 

it | ious brass workers. We are the 

a ae designers and makers of the orig- 
ee f inal gas arc light. 


(at) 
| GENERAL GAS LIGHT 60. 


KALAMAZOO, MICH. 














54 Warren Street, New York. 
530 Market Street, San Francisco. 























ARTHUR R. CRUSE, President. FRANK FLAVELL, Secretary. AARON E. KEMPER, Treasurer. 


Cruse-Kemper Company, 


PHILADELPHIA OFFICES: Stephen Girard Building. - - WORKS: Ambler, Pa. 


Manufacturers of 


Triple, Double and Single-Lift Gasholders, 


With or Without Metal Tanks, 


Vil and Water Tanks, Purifier Covers, General Plate Metal Work, and Steel 
Water Towers. 


aa_——. Plans, Specifications and Estimates Promptly Furnished on Request. ———_.—_ 








———= ~COX’S HIGH-PRESSURE FLUID DISCHARGE COMPUTER. 


This Computer solves the following formula, which is applicable to Gas, Air and other elastic fluids, 
flowing through long pipes with high initial pressures: 


Discharge in cubic feet per hour at = 23.8 4/ /&x(p-p,) 
atmospheric pressure { ~ ““” V ‘ ——= 


Where d = diameter of pipe in inches, 
p, = absolute initial pressure in pounds per square inch, 
p, = absolute terminal pressure in pounds per square inch, 
L = le -ngth of pipe in miles, 

w = r~ecific gravity of the fluid when air = 1. 


To Find the Discharge from a Pipe and the Requirgd Size of Pipe. 

(1.) Set the specific gravity of the fluid opposite the length of pipe; 

(2.) Bring the DIFFERENCE of the initial and terminal gauge pressures opposite the sum of the initial 
and “rminal gauge pressures; 

(3.) Opposite any diameter of pipe will iow be found the discharge in cubic feet per hour at al 
spheric pressure; and 

(4.) Opposite any desired discharge will also be found the required diameter of pipe. 

Price of the Computers, in Cloth Case, 6} x 8 inches, $5 Each, Net. 


A. M. CALLENDER®°& CO., 42 PINE ST., N. Y. 
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HOW MUCH GAS DO YOU SELL IN EUROPE? 


We make as good union jet checked 





Why should you use foreign made burners or tips ? 
burners as money can bu 
9 goods in this line. 
Lava Tips or Steward Burners. 


y- Let us send you samples before you order any more imported 
Special Offer.—A sample cake of Stainoff free with samples of Steward 
This offer to Gas Companies only. 











D. M. STEWARD MFC. CO., Est. 1876, CHATTANOOGA, TENN., U. S.A. 














About 100 
in use. Write to 
STROH & OSIUS, Patentees, or 
MICHIGAN AMMONIA WORKS, - Detroit. Mich 





Reversible ; Strongest ; Most Easily Repaired. 
| Special Trays for Iron Sponge. 








PATE NTS TRADE-MARKS, 
9 COPYRIGHTS. 
ROYAL E. BURNHAM, 
Solicitor of Patents and Coun- 
sellor in Patent Causes. 
$833 Bond Building, Washington, D. C. 


Send for Pamphlet on Patents. 
1448 tf 








Church’s Patent Trays. 











We also Supply the Chapest and Strongest 





eReversible Bolted Trayse 


IN THE MARKET. 
SEND FOR BOOKLET AND CIRCULARS. 








Au) 


THE 


REEVES 














EPAYMEN 
ATTACHMENT 














|)0 


The Reeves Attachment is, we believe, the only one on the market that is 


AMERICAN INVENTION, 


not necessarily better on that account, but the Yankees do, once in a while, make im- 
provements. The phenomenal success of this attachment proves its worth.- Simple. 
Accurate. Price gear can be set to deliver EXACT amount at any rate gas. Long 
warning to consumers. Other important features: 


REEVES MFG. CO., - NEW HAVEN, CONN. 











FRED. BREDEL, President. 





WM. O. VILTER, Vice-President. 


0. W. GREENSLADE, Secretary and Treasurer. 


FRED. BREDEL COMPANY, f 


EBNGIN BEB EBERS AND BUIETDYODWERNRS OF GAS EFPUAN TS. 


Inclined Benches, own system, Recuperative Furnaces, Exhausters, Exhauster Governors, Condensers, Washers, Coolers, Wet 


Purifying Plants, Purifiers, Oxide Elevators, Hydraulic and Dry Coke Conveyors. 
Special ExXigh Grade Material for Recuperative Furnaces. 


Licensees for ARROLL-FOULIS Charging and Discharging Machines and FRONHAUSER Coke Conveyors. 


OFFICE, 405 KEENE ST., MILWAUKEE, WIS 
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BRAY BURNERS 


Are Used HEvery where, 


Because they are the best. 

Ert.eliable absolutely. 

4a ccurately marked. 

“WZ ou can’t find a city in the world, 
with gas, not using therm, 


All Bray Burners are stamped with Name and Trade Mark. 
Refuse Imitations. Send for Blue Book. 


WILLIAM M. CRANE COMPANY, 


1131 & 1133 Broadway, New York City. 
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“HUNT” SELF-DUMPING AND SELF-RIGHTING GOAL TUBS 


This tub requires Jess labor to shovel 
the coal into it than any other style of tub. 
Sizes from } to 1 ton in stock, for imme- 
diate shipment. Write for our Catalogue 
oor if your are interes ted in coal handling. 


C. W. W. HUNT COMPANY, sk {WEST NEW BRIG=TON, BROADWAY, 




















TEE 
TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %<" to 72”, 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 





HOT GAS VALVES A SPECIALTY. 








Send for Catalogue. 














acer 
Coal Conveyor 


in boiler house of Allegheny City Water Works. 
A very satisfactory type, popular in power houses 
and factories. 


The installation of Link Belt Elevators and 
Conveyors marks a distinct advance in the econ- 
omy and efficiency of any plant. 


. li 





g LINK-BELT ENGINEERING CO., 
Philadelphia. 
NEW YORK: PITTSBURG: CHICAGO: 
49 Dey St. Park Bldg. Link-Belt Machinery Co. 
ne . aout 








“THE MINER” 


Globe 


Street and Boulevard 
Lamps. 


Cheapest and Best 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av.,N.Y. 














Lm 





SELF-INSTRUCTION FINANCES OF 


Gas and Electricity 
For Students in Gas Manufacture, ieee Erityrises, 
By WM. D. MARKS. Price. $1. For Sale by 
A. M. Callender «& Co., 





7 Price, $1.25. For Sale by 





S. R. DRESSER, 


BRADFORD, PENNSYLVANIA, U.S. A., 


Patentee and Manufacturer of 
Specialties for Oil and 
Gas Lines. 








Insulating Coupling for Dresser Bell and Spigot Cast Iro. 
Pipe. Style 6. 





Clamps fer Cast Iron Pipe. Style 4%, 
2 


Pipe Couplings, Sleeves, Clamps, Crosses, Tees and 
Elis. 


My Insulating Coupling prevents the destruction of pipe 
by electrolytic action, in either water or gas lines. 





A. M. Callender c& Co., 
i 


42 F -. Street, New York City. 42 Pine Street, New York City 





SEND FOR CATALOGUE, 
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LLOYD GONOTRUGTION COMPANY, 


DETROIT, MICH. 


GAS WORKS 





BUILDERS. 








Feonomize Heat in 
Water {jas 
Plants, 


BY UTILIZING A 


GBM S HCONOMIZE, 





























To absorb the heat now going to 
waste when you blow through 
your superheater to heat the 
feed water for your boilers to the 
temperature of the steam. This 
is now being done at the Pough- 
keepsie Gas Works, Poughkeep- 
mi. ; : : : 

Write for full particulars how this 
is accomplished, the saving effected, 
and the advantages gained, to the 


GREEN FUEL ECONOMIZER CO., 





MATTEAWAN, N. Y. 





GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE. | 


Plans prepared and Estimates furnished at short notice. 
J. P. WHITTIER, 








238 Java Street, Brooklyn, N. ¥. 





GEORGE R. ROWLAND, 


Formerly with the Continental iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con- 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y¥. City. 











Bristol’s Reeording 


GAUGE. 


For continuous re- 
cords of 


Gprest 
Gas Pressure. 
Simple in con- 
struction 


accurate in operation 
and low in price. 


ae Fully Guaranteed. Send for 
. Circulars. 
. THE BRISTOL 60., 
Waterbury, Conn. 


_—_ 


Silwer Medal, Paris Exposition. 


PRESSURE 


Gas Analyses of All Sorts and Conditions, 


—OR— 
_  <Anhalyses of Solid and 
Liquid Materials as Well, 


| 


That are needed by Gas Companies at 
any time in the conduct of their busi- 
ness, may be obtained from 


DR. W. H. BIRCHMORE, 


341 ADELPHI ST., BROOKLYN, W. Y. 


) 
| 
i 


1421-tf 











Gas Engineer's Pocket-book, wenav o'connor, 


Comprising Tables. Notes and Memoranda relating to the 
Manufacture, Distribution and Use of Coal Gas, and the 
Construction of Gas Works. PRICE, $3.60. For Sale by 


A.M. CALLENDER & CO. 42 Pine St., N.Y. City. 
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ROOTS’ 


NEW GAS EXHAUSTER. 


Always in the lead. Always anticipating the requirements ot 
the trade. Our new Exhauster meets all demands of modern 
gas making and overcomes all difficulties heretofore experienced. 
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OUR GAS GOVERNOR IS MAKING FRIENDS EVERY DAY. 














VT oP & F&M ROOTS COMPANY, 
: HOME OFFICE: NEW YORK OFFICE: : 
4 Connersville, Ind. 120-122 Liberty Street. 
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spammy @7= [WARREN FOUNDRY AND MAGHINE CO., 


‘ A= A AN NCA St | ( 


a | 


192 BROADWAY, 






= (oy A'S 40 V Nf Wid Rs Al * 


GENERAL SALES — 








GEORGE ORMEOD, Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRIN COMPANY. EMAUS, PA. 


To 
MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


Also, FLANGE PIPE, LAMP POSTS, Etc. 


GAS TAPPING MACHINES 


—FOR— 


Drilling and Tapping 
Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 
They are Strong ani 
Compact. 
Size of Combination Drilis 
and Taps % to 4-inch. 


Machines Sent to any Gas 
Company for Thirty 
us’ Trial. 















Send for oer 


(00, Linh 


DAYTON, 0. 


THE ECONOMICAL 
CAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 
for Coal and Water chee 
Plants. + : 





PLANS, 
SPECIFICATIONS 
AND ESTIMATES 
PREPARED. 


AMERICAN OFFiog: 
269 Front St., East, Toronto, Canada. 


Valuation of Ga Gas, Electricity 
and Water Works 
FOR ASSESSMENT PURPOSES, 


THOS. NEWBIGGING, M.inst.C.E., and WM. NEWBIGGING, 
Assoc.M.inst.C.E. 


With an Appendix of Decided Cases. 
Second Edition. Price 82. For Sale by 
A. M. CALLENDER A&A CO., 


Established 1856, Works at Phillipsburgh, N. J. 





New York Office, 160 Broadway. 


Rao” CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branohes, Bends, Retorts, oto., etc. 


SAFETY GAS MAIN STOPPER ** COMPANY, 


For Shutting Off Gas in Mains Temporarily 
om during altera- 
a tions and re- 


shut off in 30 pairs. : : 3: 
seconds. : : : STOPPERS SENT ON 


Address: SAFETY GAS MAIN STOPPER CO., 108 E. 117th St., New York City. 


~—— {nstantaneous 
Water Heaters 


FOR GAS. 


With our experience, ability and facilities we produce 


Humphrey Crescent Instantaneous 


WATER HEATERS. 
Simple construction. 
Perfect workmanship. 
Highest efficiency. 
Prices surprisingly low. 


















































i Ht | | comme! ol |) 





ia poem tone 


ja 





GUARANTEED. 


For general use and long continued satisfaction, we 
recommend this No. 2 Heater, the 
handsomest ever made. 


WwWRiIiTEeE To us. 


HUMPHREY CO., eer ae 


MICH. 


No. 2, Price, $35. 


EQUIPPED WITH 


BALL BEARING ROLLS 


Possess greater efficiency, consume less 
power, and the belis last much longer 


than when any other type of roll is em- 
ployed. 

Permit us to tell you why and to sub- 
mit pfans and estimates. 


The link Belt Machinery (o 


Four Roll Troughing Idler 
FOR WIDE BELTS. 


The positions of the rolls conform to a 
natural and uniform curve of the belt. 








42 Pine Street, N, Y. City. 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER CO. 





ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK, 
PHILADELPHIA, 


CHICAGO, 
ST. LOUIS, 





SAN FRANCISCO. 


PUBLIC LIGHTING TABLE. 





APRIL, 1904. 
































4 Table No. 2. 
& Fable No. tl. NEW YORK 
bs FOLLOWING THE CITY. 
a MOON. ALL Nieut 
° LIGHTING. 
a & Light. | Extingnish || Light. | xtin 
ae ee P.M. | AM 
Fri. | 1} 6.50 pm} 9.00 pm|| 6.10 | 4.55 
Sat. 21 650 10.00 | 6.15 | 4.40 
Sun. | 3} 7.00 {L1.10 || 6.15 | 4.40 
Mon.| 4/ 7.00 = [12.10 am! 6.15 | 4.40 
Tue. | 5} 7.00 1.00 || 6.15 | 4.40 
Wed. | 6| 7.00 1.50 || 6.15|440 
Thu. | 7} 7.00 LQ} 2.30 6.15 | 4.40 
Fri. 8) 7.00 3.10 6.15 | 4.40 
Sat. | 9} 7.00 3.50 6.25 | 4.30 
Sun. |!10] 7.10 4.20 6.25 | 4.30 
Mon. |11| 7.10 4.30 6.25 | 4.20 
Tue. |12) 7.10 4.30 6.25 | 4.30 
Wed. /|13] 7.10 4.30 §.25 | 4.30 
Thu. | 14} 7.10 4.30 6.25 | 4.30 
Fri. |15) 7.10Nm} 4.30 6.25 | 4.30 
Sat. |16] 7.10 4.30 6.30 | 4.20 
Sun. |17] 7.10 4.20 6.30 | 4.20 
Mon. |18] 7.10 4.20 6.30 | 4.20 
Tue. |19| 7.10 4.20 6.30 | 4.20 
Wed. |20/10.30 4.20 || 6.30) 420 
Thu. |21/11.20 4.20 =|} 6.30 | 4.20 
Fri. |22|12.10 f3} 4.20 || 6.30 | 4.20 
Sat. |23/12.50 4.20 || 6.40} 4.10 
Sun. |24] 1.30 4.10 || 6.40] 4.10 
Mon. |25} 2.10 410 || 640) 4.10 
Tue. |26| 2.50 4.10 || 6.40 | 4.10 
Wed. |27} 3.30 4.10 || 6.40] 4.10 
Thu. |28|NoL NoL. || 6.40} 4.10 
Fri. |29|NoL.emiNoL. || 6.40 | 4.10 
NoL. 6.45 | 4.00 


Sat. |30'NoL. 








TOTAL HOURS LIGHTING 
DURING 1904. 





By Table 


January... 
February. 
March.... 


ees 


May...... 
June ..... 
ee 
August ... 


September.. 


October... 


November.. 


December. 


Total, yr.. 


No. 1. 


Hrs.Min. 
. 225.00 


. 187.40 
169.50 

. 152.30 

. 137.20 
. 138.50 
151.00 
164.40 
. 191.30 
210.30 
. 237.10 





2171.40 


| 


-.205.40 | 





By Table No. 2. 


January... 
Febraary.. 


Hrs. Min. 
.423.20 
.307.40 


March..... 355.35 
April...... 298.50 


) ee 
June..... 
July....... 


264.50 


~ 234.25 


243.45 


August .... 280.25 


September. .3 
October ....: 
November .. 
December. . 4: 





Total, yr...4000.00 
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WELSBACH STREET LIGHTING COMPANY 


.... OF AMERICA .... 
cms. WelShbach System is 


“ow of Street Lighting, 2 


Which includes its specially DESIGNED AND PATENTED BURNER for S 

STREET and PARK LIGHTING exclusively. AY. 
Uniformly SUCCESSFUL in 150 Cities and Towns. \ 
By means of the Welsbach System of street lighting the superiority yeaseas =2 S| es Jeg 

of GAS over electricity for street lighting has been fully demonstrated. ST: M ARKFT hy 


. 
a Se RITE 








N ia 
IY 


| 





POINTS OF MERIT: A f | 

Economical, , oh 
Attractive, 
sac Successful, 
Up-to-date. 

IT LIGHTS THE STREET. 











i" q (ys Verse esasssssaeesssess: 
§) 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPATHA WELSBACH Sy If 
BURNER, and thereby supply a uniform light in all localities, SHE 





Correspondence Solicited from Gas Companies and Others i) 
interested in Municipal and Outside Lighting. No. 38. 











AN underlying principle in business is to show an increase each year---to grow, 
The astute dealer not only seeks to retain this year’s customers, but to attract 
new trade next year. 


The formula is simple- 





_ 


THIS SHIELD 





ITIS A 
IS THE GUARANTEE 
WELSBACH AND A 
TRADE MARK, PROTECTION. 





QUALITY 


Sell The Welsbach: Brands. 











The imitation stuff is bad for the customer---which is bad for you. 


The genuine Welsbachs---Burners or Mantles---make satisfied customers—- 
keep customers---MAKE NEW ONES. : | 


And your profit isn’t merely dollars and cents. 


I WELSBACH CO., 


Broad and: Arch Sts., PHILADELPHIA. 
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THE UNITED 
GAS IMPROVEMENT 
COMPANY 


For the Year Ending December 31, 1903. has been Awarded 
Contracts in the Following Places for 


Htandard fjouble-Superheater Lowe Water (as Apparatus. 











Rochester, N. Y. Chester, Pa. Savannah, Ga. 
Baltimore, Md. Lynn, Mass. New York (Central Union Co.) 
Chicago, Ills. > Newark, N. J. Cicero, Ills. 
Amesbury, Mass. Washington, D. C. | Chicago (Ogden Co.) 
Aberdeen, S. D. Boone, la. Easton, Pa. 
Winsted, Conn. Pueblo, Col. | Lawrence, Mass. 
Canon City, Col. Charlotte, N. C. | Council Bluffs, la. 
Schenectady, N. Y. Fall River, Mass. | Chattanooga, Tenn. 
Hagerstown, Md. Duluth, Minn. | Tuckerton, N. J. 
Malden, Mass. New York (Mutual Co.) | Springfield, O. 
Bridgeport, Conn. Waltham, Mass. | Easton, Pa. (2d contract). 
Albert Lea, Minn. Dover, Del. Mobile, Ala. 
Brooklyn, N. Y. York, Pa. | Conshohocken, Pa. 
Kansas City, Kas. | Minneapolis, Minn. Mason City, la. 
Hempstead, N. Y. | Allentown, Pa. 
i nO GG ly byw ye 0. ee ae ele eee. 
TOTAL DAILY CAPACITY, .... . . . . 62,950,000 cubic feet. 
a TOTAL SETS TO DATE, ae her wea eet se ee 
ia TOTAL DAILY CAPACITY, ... . ... .~ .« 362,780,000 cubic feet. 


The United Gas Improvement- Company 


Broad and Arch Streets, Philadelphia. 
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| 
Incorporated 1890, 


Cnas. E. Greeory, \ Sty RemeD.Desm, V.-Prest. & Treas. | 
. ABERNETBY, Sec 


J.H. Gautier & Co. 


Greene & Essex Streets, 


Established 1658. 


Jersey City, N. J. 
=e —_ —_ 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


=n 


Ground Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


26a 

















SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


OFFICE AND WORKS: 
88 VAN DYKE ST., BROOKLYA, N. Y. 


MANUFACTURERS OF 


CLAY GAS RETORTS & SET- 
TINGS, GENERATOR LIN- 
INGS. SPECIALTIES. 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
FIRE BRICK . . 
RETORT SETTINGS 


Water Gas Cupola Linings, Fire Clay, Etc. 


Proprietors for the U. 8., Coze System of) 
Inclined Benches. 


Manufacturers of é 





Estimates Furnished on A Rg Most Suosceafut | 


Style of 
Also for Free-Firing and Full and - oll th Regenerative 
Benches, for 4, = Coat or Coke 


Cor. Mancheelee oats Sulphur Avenues, St. Louis, Mo. 











Established 1845. Reorganized 1902. 





The Kreischer Brick Mig. Co.,, 


Manufacturers of the very best 
quality of Clay Retorts, Blocks, 
Tiles, Settings and Firebrick of 
every description. 


Also Miners and Shippers of Fireclay, Fire 
5 Sand, Ground Brick in Barrels. 


—  _ 


WOBES : KREISCHERVILLE, STATEN ISLAND. 
OFFICE: 119 E. 23D STREET, NEW YORE CITY 








VPP YYVYPPPT PP PPP IAT PP PTTT PT 


SEND FOR DESCRIPTIONS OF 


Adam Weber Sons 


NEWEST DESIGN FOR 


— Improved Furnace Firing 


(Two Benches with One Furnace) 


AND 


Independent Retort Settings. 


PATENTS APPLIED FOR. 
| NEWEST DESIGN 


MODERN BENCH IRONWORK. 
perytrevvvveyrrevevreevreveyyery 











ISAAC C, BAXTER, President. 


worn snnoy,rs. JAMES GARDNER, JR., CO., 


ESTABLISHED 1864. 


Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 





PETER YOUNG, Sec'y and Treas. 


ress all communications to 
JAMES GARDNER, JR.. CO., Room 202 Lewis B’l’dg. 
PITTSBURGH, PA. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 
EXCELSIOR FIRE BRICK & CLAY 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St. 


Clay Gas Retorts, 


S 


BENCH SETTINGS, 


Fire Brick, Tiles, Etc. 


, N. Y. 








GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great value for petching 
mouth = up all bench-wor 
furnaces an cement is 


Price List, f.0.b. BLOOMINGTON, INDIANA. 


In Casks, 400 to 800 poun Slane und, 
In Kegs, 100 to 200 = ™ —_ 
In Kegs less than 100 “ “ft 


C. L. GEROULD, BLOOMINGTON, IND. 


For orders East of Buffalo, N. Y., or Pittsburg, Pa.. freight 
will be paid to these points. 


joins, bing ‘or use. 
Economic and th aeroughh in its work. Fully warranted tostick. 





The Gas Engineer’s 
Pocket-Book, 


By HENRY O’CONNOR. 





Manufacture, Distribution and Use of Coal Gas, 
and the Construction of Gas Works. 





‘PRICE, $3.60. 








For Sale by 


A M. CALLENDER & CO., 42 Pine Street, New York City. 





Comprising Tables, Notes and Memoranda relating to the 


Tuo. J. Surrs, Prest. J. A. Tay.Lop, Sec 
A. Lams, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY A? 


LOCUST POINT, BALTIMORE, MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Our [Improved Half and Full Depth 
Benches have been Adopted by 
Many Gas Companies. 


WALDO BROS., 102 MILE 8T., BOSTON, MASS. 


Sole Agents for New England States. 


| 














JOHN DELL, 
President and General Manager. 


MISSOURI FIRE BRICK CO,, 


——— MANUFACTURERS OF 





ESTABLISHED 
1882. 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 


We are the Exclusive Agents 
Depth Furnaces, to Burn either 


YOUR CORRESPONDENCE 


or the Mitchell Patent Benches, Constructed with Half or meh 
oalor Coke, and Arran 
Mitchell is the Original Coal Firing Bench. 
Retorts. 


1S RESPECTFULLY SOLICITED. 





ed for Front or Rear Clinkering. The 
¢ also Erect Plain Benches with One to Six 


City Office: 
411 Olive Stree, 
Continental Bank, 


ST. LOUIS, 


! | 
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Bionde! Patent stoking Machinery. 


Ihree-Scoop and Three-Rake Charging and Discharging Machines are operating ir 


New York, Newark, N. J., Philadelphia, Worcester, Mass., Mt. Vernon, N. Y.. 
Toronto and Montreal, Canada. 


Four-Scoop and Four-Rake Charging and Discharging Machines are being fur- 


nished for Detroit, Mich. 


These are the only machines that will draw or charge simultaneously three or four 
retorts (vertically) and handle from 42 to 60 retorts in from 25 to 30 minutes, lid 
opening and closing and filling of furnaces included. 


Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Can., 
working in water-sealed flue, rollers being protected from heat and grit. 


COAL CRUSHERD, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 


Labor-Saving Machines for Handling Coal and Goke from Goal Gars to Coke Yard or Bins, a Specialty. 


G. A. BRONDER, 


Contracting Engineer and Builder. 
229 BROADWAY. NEW YORK. 








SCIENTIFIC BOOKS. 





ELECTRIC GAS LIGHTING. By H.S. Norrie. 50 cents. 
GAS ANALYST’S MANUAL. By J. Abady. $6.50. 
COX’S GAS FLOW COMPUTER. $2.50. 

FIELD’S ANALYSIS, 1902. $5. 

HUGHES’ GAS WORKS. $1.65. 

POOLE ON FUELS. By Herman Poole. $3. 
ae POCKET-BOOK. By Henry O’Connor 


TECHNICAL GAS ANALYSIS. By Winkler & Lunge. $4. 


GAS ee HANDYBOOK, by Wm. Richards. 20 
cen 

PRACTICAL TREATISE ON HEAT. By Thomas Box. 2d 
edition. $5. 

PRACTICAL PHOTOMETRY : A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL TECHNOLOGY: Vol. 1., Fuel and Its Appli- 
cations, $5. Vol. II., Lighting, $4. 


IRONWORK: Practical Designing of Structural Ironwork. 
By H, Adams. $3.50. 


HEMPEL’S GAS ANALYSIS, $2.25. 


SELF-INSTRUCTION FOR STUDENTS IN GAS MANU- 
FACTURE. $1.25. 


LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. 


| — HANDBOOK ON GAS ENGINES, by G. Lieck- | 
eld. . 


HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2. 


A TREATISE ON THE COMPARATIVE COMMERCIAL 
— OF GAS COALS AND CANNELS. By D. A. 
raham. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS, By H. 
Adams. $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 


GAS ENGINEER’S LABORATORY HANDBOOK. By Jno. 
Hornby. $2.50. 





| FINANCES OF GAS AND ELECTRICITY MANUFAC- 
TURING ENTERPRISES. By Wm. D. Marks. $1. 


| PRACTICAL PLUMBING. By P. J. Davies. Vol. I. $3, 
| Vol. II. $4.50. 


| AMERICAN PLUMBING. By Alfred Revill. $2. 





COMPARISON BETWEEN THE ENGLISH AND 
” FRENCH METHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL GAS. $1.60, 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with Special Application to 
Electric Lighting. By A. Palaz,Sc.D. $4. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


oe <a TRANSMISSION OF ENERGY. By G. Kapp. 

50. 

ELECTRICIAN’S POCKET-BOOK. By Monroe and Jamie- 
son. $2.50. 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sourcesand Applications. By 
John T. Sprague. $6. 





The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, or post office money order. No 


books sent C.O.D. 


A. Mi. CALLENDER & CO., 42 PINE ST., NEW YORK, 
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JAMES D. PERKINS, President. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


F. SEAVERNS, Treasurer. 





TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, ) 
Old Kentucky Shale and 0. K. Boghead. : 





SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 








BERWIND-WHITE GOAL MINING COMPANY'S. 











Qcean Westmoreland Gas Coal. 


STRIGTLY High Grade. .... 


Offices: 


Washington Building, New York. 
Betz Building, Philadelphia. 





Carefully Prepared. 
For Gas Making or | 
Heavy Steaming. . 


A. CG. M. AZOY, General Agent, 1 Broadway, New York. 








AIPPPPPPITYY POPPPPPATPP PP PPPTITD 











IEF E REY MACHINERY. 





ELEVATING, 
CONVEYING, 
POWER 
TRANSMISSION, 
SCREENING, 
CRUSHING 
MACHINERY. 











® . * 
Jeffrey Side Dumping Cars. 


3 
SEND FOR OUR CATALOGUES. 





COAL & ASHES 
HANDLING, 


COAL CUTTING, 
HAULING, 
DRILLING 

MACHINERY. 


Address, THE JEFFREY MANUFACTURING COMPANY, 


COLUMBUS, OHIO, U. S. A. 


New York, Denver, Buffalo, Philadelphia, Butte, Mont., Kone ae, St. 
Mobile, ttsburg, Chariest ton, 


Th bbbeh MALAbdbesbisbbbasedbbbddddsds bddbddere —— csvedsuse 
The Gas Engineer's Laboratory Handbook, — Handbook, 


Price, $2.50, 











By JOHN HORNBY, F.I1.C. 
_ Orders may be sent to 


Louis, New Orleans, 


A. M. CALLENDER & CO., 42 Pine St., N. Y. 


COAL TAR 


—A ND-— 


AMMONIA. 








| = 
Third and Enlarged Edition. 








BY 


GEORGE LUNGE, Ph.D. 





Price, $15. For Sale by 


A. M. CALLENDER & CoO., 
42 Pine Street, New York City. 


ELECTRIC GAS LIGHTING. 


———<— 











How to install electric gas igniting apparatus, including the 
jump spark and multiple systems for use in houses, 
churches, theaters, halis, schools, stores or any large build 
ing. Also, the care and selection of suitable batteries, wir 
ing and repairs. 


By H. 8. NORRIE. | 


Price, 50 cents. Orders may be sent to 


A. M. CALLENDER & CO., 42 Pine Sr., N. ¥. Crry. 





HUCHES’ “‘CAS WORKS,”’ 


Their Construction and Arrangement, and the Distribu 
_ tion of Coal Gas. 


Originally written by yo L HUGHES, C.E. Rewritten 
and much enlarged by WM. RICHARDS, C.E. 


Eighth Edition, Revised, with Notices of Recent Im. 
provements. Price, $1. 











As M. CALLENDER & CO., 42 Pine 8r., x. Y. Crry. 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
ush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Solicited. 


Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 




















Price, 6.5 x 8 inches, in cloth case, $2.50. 
For sale by 


A.M. Callender & Co., 42 Pine St., N.Y. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 











Second Edition. Price, $3- For Sale by 
A. M. CALLENDER & CO., 42 Pine Sr., N.Y. City. 


BINDER for the JOURNAL, 











Price, $1.00. 


a 


A.M. CALLENDER & CO., 42 Pine Street, N.Y. 


Epmunp H. McCu.iovaa, Cuas. F. GopsHALL, H. C. Apams, 
President. Treasurer. Secretary. 


Henry WHARTON, 
Assistant Secretary. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PwroiInTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and :n freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


~ SUN COMPANY, 


PRODUCER, REFINER, SHIPPER AND EXPORTER OF 








Petroleum and All Its Products. 
Pittsburg, Pa., and Philadelphia, Pa. 


THE SUN OIL CO. 


Gas Oil, Gas Naphtha, 
Refined Oil, Lubricating Oils. 
Toledo, O., and Pittsbnurs, Pa. 

















PRACTICAL PHOTOMETRY, 
By WiLbLIAM tTosErPH DIBDIN, 
PRICE, $3. FOR SALE BY 
A. M. CALLENDER & CO., 42 Pine Street, New York City. 











PRACTICAL HANDBOOK ON 


GAS ENGINES. 


With Instructions for Care and Working of the Same. 


By G. LIECKFELD, C.F. 


Trangelateda with Permission ofthe Author, by GHo. M. RiICcCHnmMonnoD, M.B. 


A, M. CALLENDER & CO., 42 Pine Street, New York City. 








m_———__ PRICE, $1.00. 
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Principal Office & Works, Waltham, Mass, 


DAVIS & FARNUM MFG. CO., 


WW AL THAM, MASS. 


Boston Office, R'm 18, Vulcan Blig., 8 Oliver St 





Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 





Pipe and Sinuous Friction Condensers of all Sizes. 





i Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 





Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 








BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE GAS WORKS ERECTED: 
Artificial and Natural Gas 





Mains Furnished and Laid. 


GAS PROPERTIES PURCHASED. 


OFFICE : WAYNE COUNTY BANK BUILDING, 
DETROIT, MICH. 








A. E. BOARDMAN, C. E., 
Consulting and Contracting Engineer. 


Particular attention given to Gas, Water and Electric 
Plants. Long and successful experience 
with the problem and practice of 





Filtration for Public Water Supply.) 


Edison Building, 42 and 44 Broad &t., 


NEW YORE CITY. 





Geo, Shepard Page’s Sons. 
GAS MAGHINERY. 


Correspondence Solicited. 
180 Fulton Street, New York City. 





DAVID LEAVITT HOUGH, 
Consulting Engineer 


AND 


CONTRACTOR, 


PARK ROW BUILDING, N. Y. 








Established 1876. 


National Paint Works. 


SPECIALISTS IN PAINTS FOR METAL SURFACES. 


We Sell 60 Per Cent. of the Gas Companies of the U.S. their 
Paint. “Nuff said.” 


sae ~ta 92 William Street 


New York City. 


Great Northern Bidg., 
Chicago. 








en MURRAY MANUFACTURING COMPANY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


SINGLE AND DOUBLE-LIFT GASHOLDERS 
AND STEEL TANKS, 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING # PURIFYING APPARATUS. 


Street Specials and Valves. 


ADDRESS: 


KERR MURRAY MANUFACTURING GOMPANY, ‘°° ..:: 


WAYNE, 


l] 


Foc 


FR] 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 











! 


flesigners | 
and 


Builders 
of 


(as Works. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


Coal and Water Gas Installations of the Most Modern and Complete Types, 


BENCHES WITH INCLINED RETORTS. 


System Stettiner Chamotte Fabrik, Actien Gesellschaft, of Stettin, Germany. 


GASHOLDERS OF ALL SIZES. 


General Western Agents, THE LLOYD CONSTRUCTION CO., of Detroit, Mich. 


Kole 
lessees the 
— Wilkinson 
Water ffas 
Process. 








. T QUINTARD IRON WORKS, “SST "** ide a 
), N. F. PALMER, FIUMPHREYS & GLAsGow. 


Foot of 12th St. & East River, New York, 


BANK OF COMMERCE BLDG., 38 VICTORIA STREEY, | 1 
S MANUFACTURERS OF 31 Nassau Street, London S.W., ; bel 
{ 23 a Al ah 
GAS APPARATUS. Bowe Verh England. i é 
oP a 
Complete Works Erected. CONSULTING GAS AND ELECTRIC LIGHT ENCINEERS. 





PROPERTIES PURCHASED. 





FREDERICK W. FLOYD, Engineer. COMPLETE EXAMINATIONS MADE. 
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R. D. WOOD & CO., 


4200 CHESTNUT STREET, Serna DNLPeEraA. 


Cas Power Plants v with Producers, 


The best Producers for either Bituminous, 
Anthracite Coal or Lignite. Less labor 
required and less waste than in any other 
Producer. Send for Pamphlet. : : 
CAST IRON PIPE. 


HYDRAULIC TOOLS. HYDRAULIC OPERATING VALVES. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 


TOTAL ROTARY AMMONIA SCRUBBERS SOLD, 


983,806,000 Cu. F"eet Daily Capacity. 
TOTAL WALKER TYPE TAR EXTRACTORS SOLD, 


34,900,000 Cu. F*eet Daily Capacity. 
OFFIGE AND WORKS: Bridge and Ogden Streets, Newark, N. J. 


ins ere wm ‘The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F, ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries’ 
NEW YORK, Borough of Brooklyn. 



































BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


THE GAS ENGINEER’S LABORATORY HANDBOOK, 


By JOHN HORNBY, F.LC. 


PP RiGia, => =: =. B2.50. 
A. M. CALLENDER & CO., No, 4 42 Pine Street, New York City. 


















Co 


| 
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THE STAGEY MANUFACTURING COMPANY, 


MANUFACTURERS AND BUILDERS OF 


GASHOLDERS, STEEL TANKS, 


AND ALL IRONWORK AND MACHINERY REQUIRED IN A GAS PLANT. 


In fact, we manufacture and erect any and all apparatus for a complete Gas i 
Works, from the coal pile to street mains. | 








The Only Authorized Manufacturers of the “Chollar System of Gas Purification.” 


| PLANS, SPECIFICATIONS AND ESTIMATES CHEERFULLY FURNISHED ON REQUEST. 





No. 239 Mill Street, CINCINNATI, OHIO. ‘Phone, West 690. wv 


RITER-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF FEVERY DESCRIPTION. 














) 
GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 
WM. HENRY WHITE, 
a EDISON BUILDING, No. 44 BROAD STREET, = = - NEW YORK CITY, 
3. ERECTION AND EXTENSION OF 


» | GAS, WATER, AND ELECTRIC LIGHT WORKS. 


ds Correspondence with Gas Companies contemplating extending. or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 


9 1903 DIRECTORY - 1903 


OF AMERICAN GAS COMPANIES. 


Price oe ee 


A. M. CALLENDER & CO., - - No. 42 Pine Street, New York. 
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1842 = feily & Fowler, = 1904 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


Single or Telescopic. 


BUILDERS OF 


With or Without Iron or Steel Tanks. 


OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 








from the Union Gas Light Company, of East New York. The contract was completed and the 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
Holder was in actual use in @O days from receipt of order. Capacity of Holder, 600,000 Cu.Ft. 











MANUFACTURERS OF 


LOGAN IRON WORKS. 


Brookiyn, NN. Y., 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works. 











Ninety-three Illustrations and Nine F olding Plates. 
Bound in Handsome Half Leather. 








FOR SALE BY 


A.M. CALLENDER & CO., - - 42 Pine Street, New York City. 


Gas Analysts Manual, 


By JAQUES ABADY, M. Inst. Mech. E. 
(Incorporating F. W. Hartley's “Gas Analyst’s Manual” and “Gas Measurement.”) 


Price, - $6.50. 
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Established 1854. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND DrY METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF ah 


THE GLOVER PREPAYMENT METER. " 








BAAR 
Ss 


The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


See ea 


positively changed without re- lutely with the amount pur 4: 


moving the meter or replacing chased by the coin. 


We f 
ee 
SIEGE hes Sees ee ae pane 


1 seorestens 
Sai 7 Malan dan gi a 


any parts. 


















[dade tetra, etc Se 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | Jefferson and Monroe Streets, 
NEW YORK. ALBANY, N. Y. CHICACO. 


THE GONNERSVILLE BLOWER GO., 


MANUFACTURER OF 


ROTARY POSITIVE PRESSURE GAS EXHAUSTERS, BLOWERS AND setae 











HORIZONTAL OR VERTICAL, IN CAPACITY RANGING FROM 9,000 to 1,800,000 CU. FEET DISPLACEMENT PER HOUR, 
OONNERSVILLE BLOWER 00., Connersville, Ind, EASTERN SALES OFFICE: 95-97 Liberty St., New York City. 
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We Have Sold Over 50,000 of Our 


PREPAYMENT GAS METERS 
IN NEW ENGLAND. 


We Have Fitted Up Over 10,000 Idle Regular Meters with Our 


PREPAY MENT ATTACHMEN T. 
Can be Attached to Any Make of Meter. 


NATHANIEL TUFTS METER COMPANY, i°"ssxow sxzst” 
MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard. 



























CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPHCIAL ATTENTION GIVEN TO ALL REPAIR WORE. 





“Have you Seen our Complaint Meter?” 


= 











THE KEYSTONE METER COMPANY, 


ROoVERSFTORD, KPa. 


Regular Meters and Prepayments, 


AND REPAIRING. 
“Stick to business and keep a-yellin’.” 








DETROIT STOVE- WORKS 


“Largest Stowe Plant in the Worla” 








MANUFACTURES AND SELLS 


DETROIT JEWEL GAS APPLIANCES 


FOR COOKING and HEATING, 


All about which is told ina fine and strictly “to-the- 
point” catalog, sent upon request to Gas Companies. 









DETROIT, MICH. CHICAGO, ILLS. 
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AMERICAN METER COMPANY, 


NEW YORK, PHILADELPHIA, CHICAGO, 
SAN FRANCISCO, ST. LOUIS. 


PREPAYMENT (ETERS. 


THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


fistablished 1848. 1339 to 1349 Cherry Street, Philadelphia. Pa. 


MANUFACTURERS OF 



































Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. 


aa_—__METERS REPAIRED_—_... 


o- - Own Patents. Strong. Simple. PROMPT _ ATTENTION CORRESPONDENCE SOLICITED 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS, 














Special Attention given to Repairing METERS of all Makes 


——~— 





FACTORY AT ERIE, PA. 








BSCERPTsS FROM DECISIONS 


—OF THE— 


BOARD OF GAS COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS 


Mr. E. H. Yorge, New Haven, Conn., Dec. 1, 1898. 
f Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,” which is a handy compila- 
tion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 

I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force to one Company as to another. 
The 18 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
high and safe er in all matters pertaining tothe management, obligations, and rights of Gas Companies. Your little book will serve as 
a valuable reference library in settling legal complications which often arise between a Gas Company an@its customers. 

Yours truly, (Signed) F. C. SHERMAN, Superintendent. 








A 28-page Pamphlet containing the cream of this Board’s decisions as to the proper management of Gas Companies. 
Compiled by E. H. YORKE. Price $1.00. Address 


A. M. CALLENDER & CoO., -. No. 42 Pine Street, New York. 
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‘sou J. GRIFFIN & Co. 


1513 TO 1521 RACE STREET, 


550 West 47th Street, PHIL A DELPH | Jefferson and Monroe Streets, 
NEW YORK. A. CHICAGO. 


MANUFACTURERS OF 


GAS METERS, 


Station Meters and Experimental Apparatus of Every § - 
Description. : 


EFROMPT ATTENTION GIVEN TO ALL REPAIRING. 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 75,000 now in use. 


The Positive Prepayment Meter. 














Positive Advantages : Negative Advantages: 
The Income is No “Deposit” is 
Quick and Sure. Necessary to 
IT IS Start Business 
Better than G.0.D., with a new cus- 


er. «tk: 


As Gas is Paid ; 
NO GUSTONCRS ARE LOST 


for Before De- 





livery. on that account. > 
There is Money in it’ No Time Lost Making Out Bills 
Forthe gas man. No Money Lost 
IT WILL GET NEW CUSTOMERS. “on account oi 
It will KEEP the Unpaid Bills. . 


ones you have. _, ~ Wo Disputes on Account of Bills 
THE PREPAYMENT SYSTEM IS PROFITABLE FOR THE GAS MAN 
AND PLEASANT FOR THE CONSUMER. 


‘ 


OVER 125,000 OF THE POSITIVE PREPAYMENT METERS ARE IN USE IN 
THE UNITED STATES. 


‘SEND FOR OUR BOOKLET. 








